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are defined herein. These compounds are useful as anti-coagulants. 
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r BENZENAMINE derivatives as ant i-coagulants 

This application claims the benefit of U.S. Provisional Application No. 60/146,572. 1 
filed July 30, 1999, which is incorporated herein in full by reference. 

Field of the Invention 

. The present invention is directed to benzenamine derivatives and their 
pharmaceutical acceptable salts, which inhibit the enzyme, factor Xa, thereby'being useful 
as anti-coagulants. It also relates to pharmaceutical compositions containing the derivatives 
s or their pharmaceutically acceptable salts, and methods of their use. . , 

BACKGROUND OF THE INVENTION 

Factor Xa is a member of ;the trypsin-like serine* protease cla^ 
one-to-one binding of factors Xa and Va with calcium ionsand phospholipid forms the 
' prothrombihase complex which converts prothrombin \o- thrombin. Thrombin, in turn, 
converts fibrinogen to fibrin which polymerizes to form insoluble fibrin. 

'. ' In the. coagulation cascade, the prothrombinase complex is the convergent point of 
the intrinsic (surface activated) and extrinsic (vessel injury-tissue factor) pathways 
(Biochemistry, (1991),. Vol. 3Q f .p. 10363; and Ce//(1988), Vol. 53, pp. 505-518). The model 
of the coagulation cascade has been refined further with the discovery of the mode of action 
of tissue factor pathway inhibitor (TFPI) (Seminars in Hematology (1 992), Vol. 29, pp; 
159-161). TFPI is a circulating multi-domain serine protease inhibitor with three Kunitz : type 
domains which competes with factor Va for free factor Xa. Once formed, the binary 
complex of factor Xa and TFPI becomes a potent inhibitor of the factor Vila and tissue 
factor complex. 

Factor Xa can be activated by two distinct complexes, by tissue factor-Vila complex 
on the "Xa burst" pathway and by the factor IXa-Vllla complex (TENase) of the "sustained 
Xa" pathway in the coagulation cascade. After vessel injury, the "Xa burst" pathway is 
activated via tissue factor (TF). Up regulation of the coagulation cascade occurs via 
increased factor Xa production via the "sustained Xa" pathway. Down regulation of the 
coagulation cascade occurs with the formation of the factor Xa-TFPI complex, which not 
only removes factor Xa but also inhibits further factor formation via the "Xa burst" pathway. 
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Therefore, the coagulation cascade is naturally regulated by factor Xa. 

The primary advantage of inhibiting factor Xa over thrombin in order to prevent 
coagulation is the focal role of factor Xa versus the multiple functions of. thrombin. ' Thrombin 
not only catalyzes the conversion of fibrinogen »to fibrin, factor VIII to VIIIA, factor V to Va, 
and factor XI to Xla, but alsq activates, platelets, is a monocyte chemotactic, factor, and 
mitogen for lymphocytes and smooth muscle cells. Thrombin activates protein C 7 the in vivo 
anti-coagulant inactivator of factors Va and Villa, when bound to thrombomodulin/ In 
circulation, thrqmbinJsrapidlyJnacti^ated by antithrombin III (ATI 1 1.) ai?cJ A hepanp r cofaetor II 
(HCII) in a reaction which is catalyzed, by heparin orother proteoglycan-associated t; , 
glycosaminoglycans, whereas thrombin ,in tissues is inactivated by the. protease, nexin. 
Thrombin carries out its multiple cellular activation functions through a unique/'tethered 
ligand" thrombin receptor {Cell (1991 ), Vol. 64, p. 1057), which Requires the same anionic 
binding site and active site used in fibrinogen bindjng and cleavage and,by. thrombomodulin 
binding and protein C activation. Thus, a diverse group of in vivo molecular targets ifl 
compete to bind thrombin and thesubsejquent proteolytic events will have very ^different ... 
physiological consequences depending upon which cell. type and which receptor, ^modulator, 
substrate or inhibitor binds thrombin. , 

Published data with the proteins a.ntistasin and tick anti-coagulant peptide-(TAP) 
demonstrate that factor Xa inhibitors^ are efficacious. anti-cqagularits (Thrombosis, and 
Haemostasis (1992), Vol. 67, pp. 371-376; and Science (1990), Vql. 248, pp. 593-59,6). 

The active site of factor Xa can ; be. blocked by either a mechanism-based ,or a tight 
binding inhibitor £a .tight binding inhibitor differs, from a mechanisnvbased inhibitor by .the,, 
lack of a covalent link between the enzyme andjhe inhibitor). Two. types of . ... ,, .. .,- 
mechanism-baseci inhibitors are known, reversible, and irreversible, wj5jch are distinguished 
by ease pf hydrolysis of the enzyme-inhibitor link (Thrombosis : Res. (1992), Vol. 67, ... 
pp. 221-231; and Trends Pharmacol. ScL (1987), Vol. 8, pp. 303-307). A. series .of 
guanidino compounds are examples of tight-binding inhibitors (Thrombosis Res. (1980), 
Vol. 19, pp. 339-349). Arylsulfonyl-arginine-piperidine-carboxylic acid derivatives have also 
been shown to be tight-binding inhibitors of thrombin (Bjochpm. (1.984), Vol. 23, pp. 85-90},- 
as well as a series of arylamidine-coritaining compounds^ ^including 3-amidinophenylaryl 
derivatives (Thrombosis Res. (1983), Vol. 29, pp. 635-642) arid bis(amidino)benzyl 
cycloketones (Thrombosis Res. (1980), Vol. 17, pp. 545-548). However, these compounds 
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demonstrate poor selectivity for facfoTXa. ; """" " ' ' ,!f ! • -~ -t-'-toi;' ■ 

Vt. Vd'C - :r.:v- •• ;•,•.,) ._ '. • .- •..>«• • x>. ••„,••- .--i' 

Related Disclosures ' ^ ; M :' ? .n: r r.X iC':-.,, \: P;c . • • . ;:• n . -itf'.-fcv 
••' ■> European-Published Patent Application 0 540 051 '(NagaRara er a/) descfibe's' ' 
aromatic' amidine derivatives; Thesrderivatives'are stated to be capable' of knowing 1 a rs 
• strong anticdagu'lanteffect through reversibfe inhibitions^ ' •"•*••' ' 1 

'' The^syhthesis of ! a.a'-bis(amife - u • >;;. , 

^-bisfamiafn^ 

pp. 141-145. These compounds'aVe di^ protease irihibitore/" 

• - U.S. Patent No. 5.45.T,7b'6 (ivibrnssey^ a/Zfaescrib^a-rrtdino com^unds. These 
compounds are* stated to be useful'as Selective LTi^ recepfer antagonists. '* ' ' **** '*' : r 

'deh'vativesV these 1 compounds are stated to BeTactor^a inMbltbrs, thereby b^irig" useful as 
anticoaguiahis." ' ' ;:,; '' •' ' ''' <'■ ••' •>;"••.",'. • ?, •_• •-' 

substituted' ? o'/s(plienyimethylehe 

factor Xa inhibitors, thereby being useful as anticoagulants 7 1 R " ' "'" : ' : ' ~"' J ,h j 

" PCT' Published Patent Application Wo/96/28427 : (Buckman er aV. j describes 
benzamidine derivatives. 1 These compounds" are stated to be factor Xa inhibVtorsV thereby 
being useful as anticoagulants; ' " ' '<• ■ , v ■ - - . 

" J PCT Published 'Patent Application w6>97/2U37 (Amac naphthyl- 
subs'tituted berizimidazole derivatives'. These compounds 1 ire disclosed' as belng'^of Xa 
inhibitors, thereby being useful as ■anticoagulants. ' ' ;•' '• "' •*■' 

- PCT Published Patent' Application Wb/97/29067 (kochanny ef a7.) describes 
benzamidine derivatives that' are substituted by amino acid and hydroxy acid 'derivatives. 
These compounds are stated to be ; factor Xa inhibitors, thereby being' usefufas 
anticoagulants.'" •* '"' '' > ' • ' -'J-* :.; . •> ■ \ :? . 

U.S. Patent-No.' 5,869,501 (Hirayama ef a/. ) aescribes'amidinoriaphthyl derivatives 
and' their use as' factor Xa inhibitors:- ' ; >y - •','■'"- -i •<•-. •< 

The above references, published patent applications and U.S. patents aVe herein 
incorporated in full by reference. • " '-' 
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SUMMARY OF THE INVENTION^ J 

This invention is directed to compounds or their pharmaceutical^ acceptable salts 
which inhibit human factor Xa and are therefore useful as pharmacological agents for the 
treatment of disease-states characterized by thrombotic activity. „ : .. 

Accordingly, in one aspect, this invention provides compounds of formula (I): 



(I) 




(CH 2 ) n 



wherein: 

Ais-Oor-N(R 7 )-; 

Wis-N(R 4 )-, -S-or-O-; 

each m is independently 0, 1 , 2, 3 or 4; 

n is 0 or 1; : . . , r . <v , t . ..... , . ; ; 

R 1 is hydrpgen,. alky I, a|kylcarbonyl f ;phenylalylidenyl (wherein the phenyl groupjs ... , 
optionally substituted by alkyl, halo, alkoxy, aralkoxy, -C(NH)-NH 2 , 
-C(NH)N(H)OR 7 , -C(NH)N(H)C,(0)OR a , -C(NH)N(H)Q(0)R 9 , -C(NH)N(K)S(0) 2 R 9 , or 
-C(NH)N(H)C(0)N(H)R 7 ), alkoxycarbonylalkyl, carbpxyalkyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl^alkoxycarbonyl, f . . 
phenylcarbonyl (wherein the phenyl group is optionally substituted by carboxy or 
alkoxycarbonyl), carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, . . 
aminocarbonylalkylcarbonyl, benzyl (wherein the phenyl group is. optionally 
substituted by alkyl, halo, alkoxy, aralkoxy, -C(NH)-NH 2 , -C(NH)N(H)OR 7 , 
-C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or 
-C(NH)N(H)C(0)N(H)R 7 ), mono[dialkoxycarbonyl]alkylaminocarbonyl, 
, mono[dicarboxy]alkylaminbcarbonyl; alkylsulfonyl, arylsulfohyl or 
dialkylaminosulfonyl; 

R 2 is -[C(R 7 ) 2 ] m -, -[C(R 7 ) 2 ] m -C(0)-N(R 8 )-, or -[C(R 7 ) 2 ] m -[C(R 8 )]=CH-; , 

or R 2 is 



-[C(R 7 )(R 8 )]-^. 
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R 3 is -C(NH)NH 2 , -C(NH)N(H)OR 7 , i -C(NH)N(H jcfOyOR' -C(NH)N(H)C(0)R 9 , 

-C(NH)N(H)S(6) 2 R 9 , or -C'(NH)N(H)C(0)N(H)R 7 ; '" : ' "* 

R 4 is hydrogen, al'kyl, alkylcarbbriyl, aminocarbdnyl,' monoalkylaminocarbbnyl. " 

dialkylaminocarbonyl, aitiinosulfonyl/alkoxycarbbnyl/carbbxyalkyl, '' ; ' 
5 ^alkbxycarbonylalkyl-, br-C(NK)CH 3 : ' • " ■■'■■-> 

each R s is independently hydrogen, alkyl. halo, haloalkyl, nitro, hydroxy, alkoxy. carboxy, 

alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, 

monbalkylaminocarbonyl, or dialkylaminocarbonyl; " 
R 6 is hydrogen, alkyl, hydroxy, alkoxy, aralkoxy (wherein the aryl group is optionally 
10 substituted by alkyl, halo or alkoxy); 

each R 7 and R 8 is independently hydrogen, alkyl, aryl, or aralkyl; and 

each R 9 is alkyl or aralkyl; ■ ■ 

as a sin 9' e stereoisomer or a mixture thereof; or a pharmaceutically'acceptable salt thereof. 

In another aspect, this invention provides a method of treating a human having a 
1 5 disease-state characterized by thrombotic activity, which method comprises administering to 
a human in need thereof a therapeutically effective amount of a compound of formula (I) as 
described above. ' *'' "' 1 " ' ' i '■•>'> ~ 

In' another aspect, this invention provides a method' of treating a human having a 
disease-state alleviated by the inhibition of factor Xa, which mdthod comprises ' 
20 administering to a human in need thereof a therapeutically effective amount" of a compound 
of formula (I) as described above. 

In another aspect, this'invention provides a method of inhibiting human factor Xa in 
vitro by the administration of a compound of formula (I). 

25 DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

As used in the specification and appended claims, unless' specified to the contrary, 
the following terms have the meaning indicated: 

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting solely of 
30 carbon and hydrogen atoms, containing no unsaturation, having from one to six carbon 
atoms, and which is attached to the rest of the molecule by a single bond, e.g., methyl, 
ethyl, n-propyl, 1-methylethyl (/so-propyl), n-butyl, n-pentyl, 1 ,1-dimethylethyl (f-butyl), and 
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"Alkylcarbonyl" refers to a radical of the formula -C(0)R a where R a is an alkyl radical 
as defined above, e.g., acetyl, ethylcarbonyl, n-propylcarbonyl, and the like. 

"Alkoxy" refers to a radical of the formula -OR a where R a is an alkyl radical as 
5 defined above, e.g., methoxy, ethoxy, r?-propoxy, 1-methylethoxy (/sd-propoxy),' n-butoxy, 
n-pentoxy, 1,1-dimethylethoxy (Nbutoxy), and. the like. ' 

"Alkoxycarbonyl" refers to a radical of the formula -C(0)OR a where R a is an alkyl 
radical as defined above, e.g., methoxycarbbnyl, ethoxycarbonyl, n-propoxycarbonyl, 
1 -methylethoxycarbonyl (/so-propoxycarbbnyl), n-butoxycarbonyl, r>-pentoxycarbonyl, 
10 1 ,1-dimethylethoxycarbonyl (f-butoxycarbonyl), and the like. 

"Alkoxycarbonylalkyl" refers ; to a radical of the formula -R a C(0)OR a where each R a is 
independently an alkyl radical as defined above, e.g., methoxycarbonyimethyl, 2- 
(ethoxycarbonyl)ethyl, (n-propoxycarbonylmethyl, 1-methylethoxycarbonyImethyl 
(/so-propoxycarbonylmethyl), n-butoxycarbonylmethyl, n-pentoxycarbonylmethyl, 
15 1,1-dimethylethoxycarbonylmethyl (^butoxycarbonylmethyl), and the like. 

"Alkoxycarbonylalkylcarbonyl" refers to a radical of the formula -C(0)R a C(0)OR a 
where each R a is independently an alkyl radical as defined above, e.g:, 1 
methoxycarbonylmethylcarbonyl, 2-(ethoxycarbonyl)ethylcarbonyl, 
(n-propoxycarbonylmethylcarbonyl, 1-methylethoxycarbonylmethylcarbonyl 
20 (/so-propoxycarbonylmethylcarbonyl), n-butoxycarbonylmethylcarbonyl, 

1 n-pentoxycarbonylmethylcarbonyl, 1,1-dimethylethoxycarbonylmethylcarbonyl 
(Nbutoxycarbonylmethyl)carbonyl, and the like. 

"Aryl" refers to a phenyl or naphthyl radical. 

"Aralkyl" refersto a radical of the : formula -R 3 R b where R a is an alkyl radical as 
25 defined above, substituted by R b , an aryl radical, as defined above, e?g., benzyl. 

"Aralkoxy" refers to a radical of the formula -OR c where R c "is an aralkyl radical as 
defined above, e.g., benzyloxy, and the like. 

"Amidino" refers to the radical -C(NH)NH 2 . 
"Aminocarbonyl" refers to the radical -C(0)NH 2 . 
30 "Aminosulfonyl" refers to the radical -S(0) 2 NH 2 . 

"Aminocarbonylalkyl" refers tp tfie radical l-R a C(0)NH 2l where R a is an alkyl radical 
as defined above; e.g., aminocarbonylmethyl, 2-(aminocarbonyl)ethyl, and the like. 
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"Aminocarbonylalkylcarbonyl" refers to the radical -C(0)R a C(0)NH 2 , where R a is an 
alkyl radical as defined above, e.g., aminocarbonylmethylcarbonyl, 2- • 
(aminocarbonyl)ethylcarbonyl, and the like. • 

"Alkylsulfonyl" refers to a radical of the formula. -S(0) r R a where" R a is an alkyl radical 
as defined above, e.g., methylsulfpnyl, ethylsulfonyl, f-butylsulfonyl. and the like. 

"Arylsulfonyl" refers to a radical of the formula -S(0) 2 -R b where R b is an aryl radical 
asdefined.above,e.g.,phenylsulfonylornaphthylsulfonyl. - 

"Carboxy" refers to the radical -C(0)OH. 

Xarboxyalkyl" refers to a radical of the formula -R,C(0)OH, where R a is an alkyl 
radical as defined above, e.g., carboxymethyl, 2-(carboxy)ethyl, 3-(carboxy)propyl, and the 



like. 



"Carboxyalkylcarbonyl" refers to a radical of the formula -C(0)R a C(O)OH, where R a 
is an alkyl radical as defined above, e.g., carboxymethylcarbonyl, 2-(carboxy)ethylcarbonyl, 
3-(carboxy)propylcarbonyl, and the like. , ... 

"Dialkylamino" refers to a radical of.the formula -N(R a )R a where each R a is. . .. 
independently an alkyl radical as defined above, e.g., dimethylamino. methylethylamino, 
diethylamino, dipropylamino, ethylpropylamino, and the like. ■ . 

"Dialkylaminocarbonyl" : refers to a radical of the formula -C(0)N(R a )R a where each 
R a is independently an alkyfradical as defined above, e.g., dimethylaminocarbonyl, 
methylethylaminocarbonyl, diethylaminocarbonyl, dipropylaminocarbonyl, 
ethylpropylaminocarbonyl, and the like. 

"Dialkylaminosulfonyl" refers to a radical of the formula -S(0) 2 -N(R a )R a where each 
R. is independently an alkyl radical as defined above, e.g., dimethylaminosulfonyl. 
methylethylaminosulfonyl, diethylaminosulfonyl, dipropylaminosulfonyl, 
ethylpropylaminosulfonyl. and the like. 

"Dialkylaminocarbonylalkyl" refers to a radical of the formula -R a C(0)N(R a )R a where 
each R a is independently an alkyl radical as defined above, e.g.. 

dimethylaminocarbonylmethyr,2-(methylethylaminocarbonyl)ethyl. 
diethylaminocarbonylmethyl, 3-(dipropylaminocarbonyl)propyl, 4- 
(ethylpropylaminocarbonyl)butyl, and the like. 

"Halo" refers to bromo, chloro, iodo or fluoro. 

"Haloalkyl" refers to an. alkyl radical, as defined above, that is substituted by one or 



WO 01/09093 



PCT/USOO/20390 



more halo radicals, as^defined .aboye,.e.g.,.trifjuoromethyl f djfluorpmethyl, tricbloromethyl, 
2,2,2-trifluoroethyl, 1-fluoromethyl-2-fluoroethyl, 3-bromo-2-fluoropr6pyl, . 
1-bromomethyl-2-bromoethyl, and tfie like. 

"Monoalkylamino" refers to a radical of the formula -NHR a where R a is an. alky) . 
5 radical as defined above, e.g., methylapnino, ethylamino, propylamine, and the like. 

, "Monoalkylaminocarbonyl" refers to a radical of the formula rC(0)NHR a where ; R a is 
an alkyl radical as defined above, efg., methylaminocarbonyl, ethylaminocarbonyl, ■ . 
propylaminocarbonyl, and the like. . 

"Mono[dialkoxycarbonyl]alkylaminocarbonyl" refers to a radical of the formula .., 
10 -C(O)N(H)[R 3 (C(O)0R a )2] where each R a is independently an alkyl radical as defined above, 
e.g.. [1 f 2 : diethoxyrarbonyl)ethyl]aminocarbonyl, and the like. , 

"^/lono[dicarbo)<y]alky!aminocarbony^ , refers to a radical of the formula . ; . > 
-C(0)N(H)[R a (C(0)OH)2] where R a is an alkyl radical as defined above, e.g. ,,[1,2- 
dicarboxy)ethyl]aminocarbonyl t and the like. . < ....... 

15 " lyionoalkylaminocarbonylalkyr refers to a radical of the.formula -R a C(0)NHR an 

where each R a is independently an alkyl radical as defined above, ag. t . . 
methylaminocarbonylmethyl, 2-(ethylaminocarbonyl)ethyl, 3-(propylaminocarbonyl)propyl, 
and the like. 

"Optional" or "optionally" means that the subsequently describ<ed event of . . 
20 circumstances may or. may not occur,. and that the description includes.ipstances where . 
said event or circumstance occurs and instances in which it does not. For example, 
"optionally substituted aryl" means that the aryl radical, may or may not be substituted and 
* that the description includes both substituted aryl radicals and aryl radicals having no . 
substitution. ... 
25 "Phenylalkylidenyl" refers to a radical of the formula -R e R d where R d is a phenyl 

radical and R e is a straight or branched chain unsaturated divalent radical consisting solely 
of carbon and hydrogen atoms, having from one to six carbon atoms, wherein .the . 
unsaturation is present only as double bonds and wherein a double bond can exist between 
the first carbon of the chain and the rest of the molecule, e.g., ethylidene, propylidene,, 
30 n-butylidene, and the like. 

"Phenylcarbonyl" refers to a radical of the formula -C(0)R d wfiere R d is a phenyl 

radical. 
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; "PharmaceLitically acceptable salt" includes both acid and Base addition salts. 

"Pharmaceutical!^ acceptable^ acid dddition 'salt" refers to those salts which retain the 
biological effectiveness and properties of the free bases; which are not biologically or ' 
otherwise undesirable! and ! which are foirhed with inorganic acids such as hydrochloric acid. 
5 hydrobromic acid; sulfuric add; Citric acid; 'phosphoric acid and the like, and organic acids 
such as acetic acidVtrifluoroacetic acid/'prbp'iohic add, glycolic acid? pyruvic acid, oxalic 
acid , maleic acid, rnalonic acid; succinic acid, fumaric acid, tartaric acid, citric acid, benzoic 
acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethariesuifonic acid, " 
p-toluenesulfonicacid, salicylic add, and the like. ' ' ' 

10 "Pharmaceutically acceptable base addition salt" refers to those salts which retain 

the biological effectiveness and properties of the free adds, which are hot biologically or 
otherwise undesirable; These salts are prepared from addition of an inorganic base or an 
organic base ; to the free acid. Salts derived from inorganic bases 'include, but are hot limited 
to, the sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, ' 

15 manganese;-aiuHiinum saits and the like.' Preferred inorganic salts : are the'ammdnium, 
sodium, potassium, calcium, and magnesium salts. "Salts derived from organic bases 
include, but are hot limited to. salts of primary, secondary, arid tertiary amines, substituted 
amines including naturally occurring substituted amines, cyclic amines and basic ion 
exchange resins, such as isopropylamine, trimethylamine, diethylamine, triethylamine, 

20 tripropylamirie, ethanolamine, 2-dimethylamirioethanol, 2-diethylaminoethahbl, 

dicyclohexylamine. lysine, argiriine. histidine, "caffeine, procaine, hydrabamine. choline, '' 
betaine, ethylenediamine, glucosamine, methylglucamine, theobromine, puriries, piperazine, 
piperidine, A/-ethylpiperidine, polyamine resins and the like. Particularly preferred organic 
bases are isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexylamine, 

25 choline and caffeine 

"Therapeutically effective amount" refers to that amount of a compound of the 
invention which. When administered to a human in need thereof, is sufficient ito effect 
treatment, as defined below, for disease-states characterized by thrombotic activity, the 
amount of a compound bf the invention whicri constitutes a "therapeutically effective ' 

30 amount" will vary depending on the compound, the disease-state and its severity, and the 
age of the human to be treated, but can be determined routinely by one of ordinary skill in 
the art having regard to his own knowledge and-to this disclosure. 
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"Treating" or "treatment" as used herein covers the treatment of a, disease-state in a 
human, which disease-state is characterized by thrombotic activity, and includes:; • 

(i) preventing the disease-state from occurring in a human, in particular, when 
such human is predisposed to the disease-state but has not yet been diagnosed as having 

s it; " : . .'. , . \ . , . ...... , . • 

(ii) inhibiting the disease-state, /.e., arresting its development; or 

(iii) , relieving the disease-state, i.e., causing regression of the disease-state. , 
The yield of each of the reactions described herein is expressed as a percentage of 

the theoretical yield. , . ... t . t . r . (C , . , 

10 The compounds of the invention, or their pharmaceutical^ acceptable salts, may 

have asymmetric carbon atoms, oxidized sulfur atoms or quaterhized nitrogen atoms in their 
structure. The compounds of the invention and their pharmaceutically acceptable sajts may 
therefore exist as single stereoisomers, racemates, and as mixtures of enantiomers and 
diastereomers. The compounds may also exist as geometric isomers.- All such single,. . . ^ 
15 stereoisomers, racemates and mixtures thereof,, and geometric isomers.are intended to be 
within the scope of this invention. ...... .■■•.:■??::•■ 

The nomenclature used herein is a modified form of the LU.P.A.C. system wherein 
the compounds of the invention are named as benzenamine derivatives: For example, a * . 
compound of formula (I) wherein A ; is -O-, W is -N(R 4 )-\ n is 1 „ R 1 is 2- .- , 
20 (carboxy)ethylcarbonyl, R 2 is -CH 2 -CH=CH-, R 3 is -C(NH)NH 2 , R 4 is methyl, R 5 is 
trifluoromethyl, and R 6 is hydroxy, i.e., a compound of the following formula: 



H 3 C 



o X 3 



NH 





C(0)OH 



is named herein as 4-(A/-(methyl)piperidin-4-yl)oxy-3-trifluoromethyl-N-(2- 
(carboxy)ethylcarbonyl)-/V-(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine. 
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Utility arfd Administration ■—•■J;.-.. - 

A. . Utility ' • 

^ 1 The compounds' of the' invention are inhibitors of the serine protease, factor Xa, and 
are therefore useful in disease-states; characterized by thrombotic activity on factor ' 

5 Xa's role in the coagulation cascade (see Background of the Invention above). A primary *' 
indication for the compounds is prophylaxis for long term ri^k'fdllowihg myocardial infarction 
Additional indications are prbphylakis of deep vein thrbnriBoslsp'vt) following orthopedic 
surgery or prophylaxis of selected patients following d ? trah^ient ; i^ch<*mic attack. The 
compounds of the invention may also be useful for indications in which Coumadin 'is 

1 0 currently used; such as" for DVT or other types of sUrgical intervention such : as co/onary 
• artery bypass graft and percutaneous transluminal coronary angioplasty, the Compounds 
: ; are also us'efbVfor the* treatment of thrbmbotic'cdfnplirations associated with acute ' ! ' ' ' 
promyelbcytic leukemiapdiabetes,' multipl^' myelbmas/bissem^^ ! 
coagulation associated with-septic shock, "purpura- fulminanas Associated infectid^ L 

15 respiratory diistress syhdrdme; Unstable angih 

with aortic valve or vascular prosthesis. The compounds are alsb u^eful'forVrophylaki's for 
thrombotic diseases, in particular in patients who have ahigh risk of developing such 
disease:- ' 5 1 < 1 1 ' " » ,f " ' ' ^ ' " - •• ' • '-- ,f: ' - l ' - -' .<'-- ■ 
In addition, the compounds of the invention are useful as in vitro' and in vivo 

20 diagnostic reagents for selectively inhibiting factor Xa without inhibiting other components of 
the coagulation cascade. ' '■' ■ 

B. Testing 

The primary bioassays used to. demonstrate the inhibitory effect of the compounds 
25 of the invention on factor Xa are simple chromogenic assays involving only serine protease, 
the compound of the invention to be tested, substrate and buffer (see, e.g., Thrombosis 
Res. (1979), Vol. 16, pp. 245-254). For example, four tissue human serine proteases can 
be used in the primary bioassay, free factor Xa, prothrombinase, thrombin (Ma) and tissue 
plasminogen activator (tPA). The assay for tPA has been successfully used before to 
30 demonstrate undesired side effects in the inhibition of the fibrinolytic process '(see, e.g.] J. 
Med. C^m. Yl993), Vol." 36; pp. 314-319). ' ' V 

Another bioassay useful in demonstrating the utility of the compounds of the 
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invention in inhibiting factor Xa demonstrates. the potency of the, compounds against free. .; 
factor Xa in citrated plasma. For example, the anticoagulant efficacy of the. compounds of 
the invention will be tested using either the prothrombin time (PT), or activated partial ; 
thromboplastin time (a PIT) while selectivity qf the compounds is checked with the thrombin 
5 clotting time (TCT) .assay. Correlation of Jthe Kj in the primary enzyme assay with the K, for 
free factor Xa in citrated plasma will screen against compounds which interact with or.are 

inactivated by other plasma components. Correlation of the Kj with the extension of the PT 

' r> ■ r '- : ° - *" 4 k " " ' 1 ' J " 

is a necessary in vitro demonstration that potency in the free factor Xa inhibition assay, r 

translates into potency in a clinical coagulation assay.,. In addition, extension of the PT in . . 

10 citrated pfasma can be used to measure duration of action in subsequent pharmacodynamic 

studies. 

For further information on assays to demonstrate the activity of the compounds of 
the. invention, see.R. Lottenberg et a/., Methods in Enzymology (1981), Vol. 80, pp. 
34,1-361, and H. Ohno et al,, Thrombosis Research (1980), Vol. 19, pp. 579-588... Vj 

C. General Administration ...... 

Administration of the compounds of the invention, or their pharmaceutical^ 
acceptable salts, in pure form or in an appropriate. pharmaceutical composition, can be. C\ 
carried out v/a any of the accepted modes of administration or agents >for serving similar , 

20 utilities. Thus, administration can be, for example, orally, nasally, parenterally, topically, 
transdermal^, or.rectally. in the form, of solid, semi-solid, lyophjlized powder, or liquid 
dosage forms, such as for example, tablets, suppositories, pills, soft elastic and hard ,gelati_n 
capsules, powders, solutions, suspensions, or^ aerosols, or the like, preferably in unit dosage 
forms suitable for simple administration of precise r dqsages. The compositions will include a 

25 conventional pharmaceutical carrier or excipient and a compound pf the invention as the/an 
active agent, and, in addition, may include other medicinal agents,. pharmaceutical agents, 
carriers,, adjuvants, etc. . 

Generally, depending on the, intended mode of administration, the pharmaceutical^ 
acceptable compositions will contain about 1 % to about 99% by weight of a compound(s) of tt 

30 the invention, or a pharmaceutical^ acceptable salt thereof, and 99%4o 1 % by weight of a 
suitable pharmaceutical excipient. Preferably, the composition will be about 5% to 75% by 
weight of a compound(s) of the invention, or a pharmaceutical^ acceptable salt thereof, with 
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theresV being suitable pharmaceutical excipiehts. ' ' ' • v - ' ' - :-! l:V - 

The preferred route of administration is oral; using a convenient daily dosage : 
regimen which can be adjusted according to the degree' of severity of the disease-state to 
be treated. For such oral admihistration/a 'pharmaceCitically acceptable composition r ' J ' 
5 containing a compOund(s j of the invention, or a pharmaWuticaliy acceptable salt thereof, is 
formed by the incorporation of any of the normally employed excipients,' such as, for ' ' 
example, pharrriaceuticafgrades of mahhitol, iactose'rstarch', pregelatiniied starch, " ' 
magnesium stearate; sotiiunVsaccharine, talcum, cellulose ether derivatives,' glucose; 
gelatin, sucrose, citrate, propyl gallate,- and the' like. Such compositions take the form of :l 
1 0 solutions'; suspensions, tablets, pills, capsules, powders; sustained release formulations and 
the like. - • u , 

Preferably such compositions will take the form of capsule, capiet or tablet and 
therefore will also contain a diluent such as lactose; sucrose, dicaicium phosphate, and the ! 
like; a disiritegrant such as croscarmellose sodium Or derivatives thereof; a lubricant such ' 

15 as magnesium stearate and the like; and a binder such as a starch, gum acacia, 
polyvinylpyrrolidone, gelatin, cellulose ether derivatives, and tlneli^e; 1 ' ' ; - 

The compounds of the invention, or Iheit pharTnaceu'tically acceptable salts, may 
also be formulated into a suppository using, for example, about 0.5% to about'50% active 
ingredient disposed in a carrier that slowly dissolves within the body, e!g., polyoxyethylene 

20 glycols and polyethylene' glycols (PEG), e.g., PEG 1000 (96%) and PEG 4000 (4%). "' 
Liquid pharmaceutically admihistrable compositions can, tor example, be ; prepared 
by dissolving, dispersing,' etc.; a cbmpound(s) of the 'invention (about 0.5% to about 20%'); 
of a pharmaceutically acceptable salt thereof, and optional pharmaceutical adjuvants' in a 
carrier, such as, for example,' water, saline; aqueous dextrose, glycerol; ethanol and the 

25 like, to thereby form a solution or suspension.' 1 • 

If desired, a pharmaceutical composition of the invention may also contain minor 
amounts of auxiliary substances such as wetting or emulsifying agents, pH 'buffering agents, 
antioxidants, and the likei such as, for example, citric acid, sorbitan moholaurate, ' 
trie'thanolamihe oleate, butylated hydfoxytoluene, etc. " - ' 

30 Actual methods of preparing such dosage forms are known; or Will be apparent, to 

those skilled in this art; tor example, see Remington's Pharmaceutical Sciences, 18th Ed., 
(Mack Publishing Company, Eastoh, Pennsylvania,. 1990). The composition to be ' ' 
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administered will, in any event, contain a therapeutically effective amount of a compound of 

the invention, or a pharmaceutically acceptable salt thereof, for treatment of a disease-state 

alleviated by the inhibition of factor Xa in accordance with the teachings of this invention. 

t - n ■ ' ■ ■ 
The compounds of the invention, or their pharmaceutically acceptable salts, are . 
, . , , - . " i; 'Y, r . ' - • 

5 administered in a therapeutically effective amount which will vary depending upon a variety 

of factors including the activity of the specific compound employed; the metabolic stability 

and length of action of the compound; the age, body weight, general health; sex, and diet of 

the patient; the mode and time of administration; the rate of excretion; the drug combination; 

the severity of the particular disease-states; and the host undergoing therapy. Generally, a 

1 0 therapeutically effective daily dose is from about 0.14 mg to about 14.3 mg/kg of body 
weight per day of a compound of the invention, or a pharmaceutically acceptable salt 
thereof; preferably, from about 0.7 mg to about 10 mg/kg of body weight per day; and most 
preferably, from about 1.4 mg to about 7.2 mg/kg of body weight per day. For example, for 
administration to a 70 kg person, the dosage range would be from about 10 mg to about 1.0 

1 5 gram per day of a compound of the invention, or a pharmaceutically acceptable salt thereof, 
preferably from about 50 mg to about 700 mg per day, and most preferably from about 100 
mg to about 500 mg per day. 

Preferred Embodiments 

• -is 

20 Of the compounds of formula (I) as described in the Summafy of the Invention, 

one preferred group of compounds are those compounds wherein A is -O-; W is -N(R 4 )-; 
each m is independently 0, 1 or 2; n'is 1 ; R 2 is -[C(R 7 )2] m -C(0)-N(R a )-; and R 3 is - 
C(NH)NH 2 . 

Of this group of compounds, more preferred compounds are selected from the . 
25 group consisting of the following: 

4-(Ay ,, -(1-iminoethyl)piperidin-4-yl)oxy-A/-(/\/-(3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(piperidin-4-yl)oxy-Ay-(A/-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
30 4-(AT-(1-iminoethyl)piperidin-4-yO 
methylbenzenamine; 

4-(A/"-(acetyl)piperidin-4-yl)oxy-/V- (/V-(6-hydroxy-3-amidinophenyl)aminocarbonyl)- 
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methylberizenamine; ' 
4-(/V''-(1 -iminoethyl)piperidin-^ 
' amidinopHenyO^ 

ethyijbenzen'amine; "" ' " " ! * ' '"' 

4-(/V^(lHmin^ 

' amidin6phenyfemino)carbonyi)m ' " ' '' ' ' 

4-(/V"-(1 -iminoethyi)piperidin^ 

amidinophenyiyamino)^ vr 
4-(Ar-(1-in^bethyl^ 

amidindpRenyljaminoca'Hsony 
^(^-(l-iminoetRy^pip^ 

amidfhophenyl)amih&car^ ' 1 

^-(piperidin^-yl'yoxy-S-trifluoromet^ ' 

•amidih6phenyl)aminorai1whyl 
4-(/V"-(l : iminoethy1)piperidinU^ 

amidinophenyl)aminocarbonyl)methylbenzenamine; ' 

4-(/V'H1-iminoeth y i) P i P eridin^-yl)oxy-3-trifluoromethyl-A/-(2-(carboxy)ethylcarbon 

(/VH3-amidino P henyl)aminocarbonyl)methYlbenzenamine; 
4K/V'^(lHmin6ethyi)pi P eridin : 4-yi)oxy-3-trifi U orome\h 

(/VH6-hydroxy-3-amidinophenyl)aminocarbonyl)methylbenzenami'ne; 
4-(A/"-(methyl)piperidin-4-yl)oxy-A/-(/V'-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4K/V'Hmethyl)piperidin-4-yl)oxy-3-trifIuoromethyl-W-(A/V6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(/V"-(methyl)piperidin-4-yl)oxy-/V-(1-methylethyl)-/V-(/V-(6-benzyloxy-3- 

amidinophenyl)aminocarbonyl)methylbenz'enamine; 
4-(A/"-(methyl)pi P eridin-4-yl)oxy-A/-(1-methylethyl)-A/-(/V-(6-hydroxy-3- 

amidino P henyl)aminocarbonyl)methylbenzenamine; 
4-(/V'Hmethyl) P i P eridin:4-yl)oxy-3-trifluoromethyl-/V-(1-meth 

amidinophenyl)aminocarbonyl)methylbenzenamine; and 
4KA/''-(methyl) P i P eridin-4-yl)oxy-3-trifluoromethyl-/V-(/V , -(6-hydroxy-3- 
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amidinophenyl)aminocarbonyl)methylbenzenamine. 

Another preferred group of compounds of the compounds of formula, (I) as defined 
above in the Summary of the Invention is the group of compounds wherein A is -O-; W is 
-N(R 4 )-; each m is independently 0, 1 or 2; n is 1; R 2 is -[C^R 7 )^-; and R 3 is -C(NH)NH 2 . 
5 Qf this. group of compounds, more preferred compounds are those compounds . 

selected from the list consisting of the following: 

4-(piperidin-4-yl)oxy-/V^ -., 
4-(N41-iminoethyl)piperidin-4-yl)oxy-3^^ 

(6-hydroxy-3-amidinophenyl)propyl)benzenamine; . j 

1 0 4-(N'-methylpiperidin-4-yl)oxy-A/-(3-(6-hydroxy-3-amidinophenyl)propyl)benzenamine; 
4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(6-hydroxy-3- . 

amidinophenyl)propyl)benzenamine; . 
4-( /V-(1-iminoethyJ)piperidin^^ 

amidinophenyl)propyl)benzenamine; ,--.«. 
15 4-(piperidin-4-yJ)oxy-A/-(2-m^ 

4-(/V41-iminoethyl)piperidin-4-yl)oxy-A/-(2-methyl-3-(6-hydroxy-3-am 

yl)benzenamine; r ■ ^ ;< < 

4-(/V4actyl)piperidin^-yl)oxy-3-trifluora 

methyl-3-(6-hydroxy-3-amidinpphenyl)prop-1 -yl)benzenamine; and 
20 4-(A/-(actyl)piperidin-4-yl)oxy^^ 

3-(6-hydroxy-3-amidinophenyl)prop-1-yl)benzenamine. 

Another preferred group of compounds of the compounds of formula (I) as defined 
above in the Summary of the Invention is the group of compounds wherein. A is -O-; W is 
-N(R 4 )-; each m is independently 0, 1 or 2; n is 1; R 2 is -[C(R 7 )2] m -[C(R a )]=CH-; R 3 is - 
25 C(NH)NH 2 ; and R 8 is hydrogen. 

Of this group of compounds, more preferred compounds^are^those compounds 
selected from the list consisting of the following: . 
4-(A/-(1-iminoethyl)piperidin-4-y!)oxy^ 

yl)benzenamine; , . 

30 4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-A/-(3-(3-amidinophenyl)prop-2-en-1 -yl)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-A/-(3-(3-amidinophenyl)prop-2-en-1 -yl)-A/-(3-(3- 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(A/'-(1 -iminoethyl)piperidin-4-yl)6x^ — : 1 \ 

4-(AT-(1 S Hminoethy^ 

■ ^1-yl)benzeriamine; ;v 5i ; • i 

4-(/VH1-iminoethyl)piper^ 

1-yl)benzenamine; !<• ; > , »= ■. ..> 

4-(/V-(1-iminoethyl)piperidin-4.yl)b^ 

; T-y!)-A/-(3-(3-amidino^^ - ' ^ - : 

4-(A/41-iminoethyl)pipe^ 

yl)berizenamine; : - - ^ • f t- ' i . 

4-(/V41-iminoethyl)piperidin-4-yl)oxy-/V-(2-(ethoxyc^ 

amidinophenyl)prop-2-en : 1-yl)benzenamine; : " ■ | V ,rr : - »■ 

4-(piperidin-4-yljoxy-3-(ethb^ 

yl)benzenamine; - ; , . ■ 

4-(piperidin-4-yl)oxy-3-(ethoxycarbonyl)-/V-(3-(3-amidinoph 

4-(/V41-iminoethyl)piperidin-4-y^ 

amidiriophenyl)prop-2-en-1-yl)benzehamihe;- ,l : ' . 

4-(piperidin-4-yl)oxy-34rifluoromethyl-A/-(3^ 

yl)benzenamine; ' • i, 

4-(/V41-iminoethyl)piperidinM-yl)oxy-3,5-djfluoro^ 

' yl)benzenamine; ' •? 

4-(/V-acetylpiperidi^^^ 

en-1-yl)benzehamine; , 
4-(/V'-(1-iminoethyl)piperidin-4-y0 

amidinophenyi)prop-2-en-1-yl)benzehamine; " 

4-(piperidin^-yl)oxy-3-trifluoromethyl-W-(3-(6-benzyloxy-3-amidi 
y!)benzenamine; "■' 

4-(piperidin-4-7l)oxy-/V-(3-^^ 
4-(/V'-(1-imirioethyl)pipe^ 

• yl)benzenamine; . . . . ; • r 

4-(/V'-(1-jminoethyl)piperidin-4-yl)oxy-/V-(1-methylethyl)-A/-(3^ 
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. . .i1-yJ)!?en?enamine; t ;. *\ «■ .-m: ... v- - oi-— ' c.!v 

4-(/V^1-iminoethyl)piperidin-4-yl)^^ 

yl)benzenamine; ( -, ! . i;. : :< 

4-(/VH1-iminoethyl)piperidin-4^ 

amidinophenyI)prop-2-en-1-yl)benzenarpine; ^. ./ 

4-(/V'-(1-iminoethyl)piperidin-4-yO 

. (3-amidinophenyl)prop-2Ten-1-yl)benzenamine; ■ * r \. 

4-(/VH1-inriinoethyl)piperidin-^ • 

^midinophenyl)prop-2-en7l-yl)benzenamine; . . 

4-(/V-(1-iminoethyl)piperidin^^ 

amidinophenyl)prop-2-en-1-yl)benzenam|ne; 
4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-^^ 

amidinpphenyl)prop-2-en-1-yl)benzenamine; 
4-(A/-(lHminoethyl)piperidin-4-yl)oxy-3-nitro-W-(2-(carboxy)ethylcarbonyl)^ 

amidinqphe^ ; . 

4-(piperidin^-yl)oxy-3-carbp^ 

4-(piperidin-4-yl)oxy-3-methoxycarbonyl-A/-(3-(3-annidinophenyl)prop-2-en-1-' 
yl)benzenamine; 

4-(/V-(1 -iminoethyl)piperidin-4-yl)oxy-3-cato . 
yl)benzenamtne; 

4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-methoxycarbonyl-A/-(3-(3-ami 

en-1 -yl)benzenamine; 
4-(A/-(methyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(6-hydroxy-3^^ 

en-1-yl)benzenamine; 
4-(/V^1-iminoethyl)piperidin-4-yl)oxy^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/4methyl)piperidin-4-yl)^ 

hydroxy-3-amidinophenyl)prop^2-en-1-yl)benzenamine; 
4-(/V-(1-iminoethyi)piperidin-4-yl)oxy-3-carboxy-/V-((1-methylethy 

hydroxy-3-amidinophenyl)prop-2-en>1-yl)benzenamine; 
4-(N'-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-/V-(2-(carboxy)ethylcarbonyl)-^ 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(piperidin-4-yl)oxy-3-trifluorom^^ 

2-en-1-yl)benzehamihe; •<<-■;; ■• ... r.-. ■■> ■■ ■ ,.\ 

4-( WHlH'minoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((1-methylethyljcarbbny^ 

(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V'-(1-imino6thyl)piperidin^-yl)oxy-W-(2-(carb6xy)ethylcaYbonyl)-^ 

amidinophehyl)prop-2-en-1-yl)benzenamine; 

4-(/V'-(1-iminoethyl)piperidin^-yi)oxy-3-triflubromethyl-A/-(benzyl)-A/-(3K 

amidinophenyl)prbp-2-en-1-y|)behzenarnine; 
4-(piperidin-4-yl)oxy-3-trifluorome^ 

hydroxy-3-amidinophenyl)prop-2-en-1 -yl)behzenamine; 
4-(piperidin^-yl)oxy-3-trifluoromethyl-^^ 

amidinophenyl)prop-2-en-1-yl)benzenamirie; 
4-(piperidin-4-yl)oxy-3-trifluoromem^ 

en-1-yl)benzenamine; : ■. !v • 

4-(A/H1-iminoethyl)piperidin^-yl)oxy-3-trifluorbmethyl^/V-(2-(carboxy)ethylcarb 

(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V'-(acetyl)piperidin^-yl)oxy-3^trifluoromethyl-W-(2-(cartjoxy)ethy - 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V'-(methyl)piperidin^-yl)oxy-3-trifluoromethyl-/V-(2-(methoxycarbonyl)ethylc^ 

(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-y|)benzenamine; 
4-(/V4methyl)piperidin-4-yl)bxy-3-trifluoromethyl-A/-acetyl-A/-(3-(6-hydro 

amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(/V'-(l-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyj-W-(methoxycarbonyl)-A/-(3-^ 
hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(/V'-(1-iminoethyl)piperidin-4-yi)oxy-3-trifluoromethyl-A/-(benzyl)-/V-(3-(6-hydroxy-3- • 
amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(/V , -(1.-iminoethyl)piperidin-4-yl)oxy-3-carboxy-/V-(2-(carboxy)ethylcarbonyl)-/V-(3-(3 
amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(/VK1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-A/-((1-methylethyl)carbonyl)-/V-(3-(3- 
amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(/V-(aminocarbonyl)pjperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(6-hydroxy-3- 
amidinophenyl)prop-2-en-1-yl)benzenamine; 



r 
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4-(N41-iminoethyl)piperi^ L - . , r 

(methoxycarbonyl)ethyicarbonyl)-/^ 

yl)benzenamine; t . 

4-(A/^1-inninoethyl)piperidin-4-yl)oxy-3-carboxy-A/-(2-(a 
5 (6-hydroxy-3-amidinophe^ . ..... . 

4-(NHmethylsulfonyl)piperidin-4-yl)oxy 

amidinophenyl)prop-2-en-1-yl)benzenamine;. , ■ . - s \ 

4-(A/-(methylsulfonyl)piperidin-4-yl)oxy r 3-trifluo 

(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; ... v-» r -' . 

10 . 4-(/V'-(1-iminoethyl)piperidin-4-yl)o^ ... . 

(ethoxycarboryl)ethylc^^ ... 

yl)benzenamine; 
4-(/V-(methyl)piperidin-4-y!)oxy-3-trifluorom 

(3-(6-hydroxy-3 r amidinophenyl)^rop-2-en-1-yl)^ , 
15 4-(/V'-(acetyl)piperidin-4-yl)oxy-3-trifluora 

(6-hydroxy-3-amidinophenyl)prQp-2-en-1-yl)benzenamine 
4-(/V41-iminoethyl)piperidin^-yI)oxy ., . -w* ■'■ " 

(ethoxycarbonyl)ethylcarbqnyl)-^ 

yl)benzenamine; , .... , . .. 

20 4-(A/-(ethoxycarbonyl)piperidin^-yl)oxy-3-trifluorornethyI-A/-(3 r (6-hydro^ 
amidinophenyl)prpp-2-en-1ryl)benzenamine; . 
4-(/V-(1-iminoethyl)piperidin-4-yl)ox 

amidinophenyl)prop-2-en-^-yl)benzenamine; . • • - • ■ 

4-(A/-(ethoxycarbonylmethyi)piperidin-4-yl)oxy-3-triflu 
25 (ethoxycarbonyl)ethylcarbonyl)-/V-(3-(6-hydroxy-3-amidinophjsnyl)prop-2-e^ 
yl)benzenamine; t 
4-(/V'-(lMminoethyl)piperidin-4-yl)oxy-3-triflu^ 
di(ethoxycarbonyl)ethyl)amihocarbo^ 
yl)benzenamine; 

30 4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((1^ 

di(carboxy)ethyl)aminocarbonyl)-/V-(3-(3-amidinophenyl)prop-2-en 
yl)benzenamine; . 
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4.(piperidiri^-yl)oxy-3-carb6^ 

' 2-en-i -yl)Benzenamihe; v ' 5 • : 
4-(W-(lHminoethyl^ 

hydroxy-3-amidinophe^ :J - ' 

5 4-(/V'-(1-iminoethyl)piperi^ 

amidinophenyl)prdp-2-en-^y 
4-(/V'-(acetyl)piperidin-4-yl)oxy^^ 

•di(efhoxycarb'6riyl)eth^ * 

yl)benzenamine; n ^ j ' * r •'• s ' • ' :: -»'-" > 

10 4-(A/4acetyl)piperidin-4-yl)oxy^ 

di(ethoxycarbohyl)ph^ 

yl)benzenamine; 1 
4-(A/-(carl36xymethyijpip^ 

(3-(6-hydroxy-3-amidin6pheriyl> 
15 4-(W'-(aceiyl)p^ 

A/-(3-(3-amidinopRehyl)pr6p-2-Wn-1^ " : ! ; 1 " ! 

4-(W-(1-iminoethyl)piperidin-4-yi)oyy-3-triflu6 

di(carBoxy)phenyl)carbonyl)-7V-(3-(3^ 
4-(W'-<methyl)piperidm 
20 ^-(3-(3-amidin6phenyl)prop-2-en-1-y^ . 

4-(A/-(acetyl)piperidin-4-yl)oxy-3-trifluoromethy^ 

(3-arriidinopheri^ 
4-(A/H1-iminoethyl)piperidin-4^ 

di(ethoxycarbonyl)phenyl)carbonyl)-A/-(3-(3-amidinophenyl^ 
25 yl)berizeriamine; 

4-(A/-(methyl)piperidin-4-y^^ 

(3-(3-amidinophenyl)prop-2-en : 1-yl)benzenamirie; 
4-(A/-(methyl)pip'eridin-4-yl)oxy-3-trifluorometh 

di(ethoxycarbonyl)phenyl)carbonyl)-/V-(3-(3-amidinophenyl)prop-2-en 
30 yl)benzenamine; •■' 

4-(yv , -(carboxymethyl)piperidin-4-yl]oxy-3-trifluorom 

(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(A/Xcarboxymethyl)pip , v ; : ....... <.-. t «-,_ . 

di(carboxy)phenyl)carbonyl)-/y-(3-(3-amid 
4-(/V-(carboxymethyl)piperidin-4-yl)oxy-3-triflupi;om 

en-1-yl)benzen^mine; , • • ,<..,.,. . ■ • . , 

4-(piperidin^-yl)oxy^3-(ethoxycarbonyl)-W-(3-(3-amjdinoph 

amidinophenyl)prop-2-en-1-yl)benzenamine; and 
4-(piperidin-4-yl)oxy-3-trifluoromethyl-/V-(3-(6-benzyloxy-3-amid 

/V-(3-(6-benzyloxy-3-amidinophenyl)prop-2-eh-1-yl)benzenamine. 

Another preferred group of compounds of the compounds of formula (I) as defined 
above iri the Summary of the Invention is the group of compounds wherein A is -O-; W is - 
N(R 4 )-; each m is independently 0 t 1 or 2; n is 1; R 2 is -[C(R 7 ) 2 ] m -[C(R 8 )]=CH-; R 3 is - 
C(NH)NH 2 ; sind R 8 is methyl. 

'Of this group of compoundsTmore preferred compounds are those compounds 
selected from the list consisting of the following: 

4-(N-(1-imihoethyl)piperidin^-yl)dxy-3-(nitro)-/V-(2-methyl-3-(3-amidinophenyl)prop 

w ...... , .-, . .. >- .. -<\ - , . • " : • x 

1- yl)benzenamine; 
4-(piperidin-4-yl)oxy-A/-(2-methyl-3-(6-hydroxy-3-ami(dinopheny^ 

yl)benzenamine; 
4-(piperidin-4-yl)oxy-N-(2-methyl-3-(6-benz 

yl)benzenarriine; 
4_(/V4i^minoethyl)piperidin-4-yl)oxy-/V-(2-methyl-3-(6-hydrbxy^ 

en-1 -yljberizenamine; 
4.(^/L(acetyl)piperidin-4-yl)oxy-A/-(2-methyl-3-(6-hydr6xy-3-amidinophen 

yl)benzehamine; 
4-(/VV(1-j m jnoethyl)piperidin-4-yl)oxy^ 

2- en-1-yl)benzenamine; 
4-(piperidin-4-yl)oxy-3-carboxy-N-(2-(carboxy)ethyicarbonyl)-A/-(2-methyl-3^(3- 

arhidinoph'enyl)prop-2-en-i-yljbehzenamine; 
4-(/V-(1-iminoethyl)pipehdin-4-yl)oxy-3-carbbxy-A/-(2 

3- (6-hydroxy-3-amidinophenyl)prop-2-en-1 -yl)benzehamine; 
4-(A/-(1-imihoethyl)piperidin-4-yljoxy-3-carboxy-W-(2^ 

3-(3-amidinophenyl)prop-2-eh-1 -yljbenzenamine; and 
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^Wcarboxymeth^ 

: • (2^ethyt3-(6-Hydrox^ • 

'Another preferred group 'of cdmpduWds of the compounds of formula (I) as'defined 
above in the Summary of the Invention is the group of compounds whereiri X is -6-; W is - 
N(R 4 j-; ea6h m is independently ''d;M' or 2^;'n is'"i;''F? 2 'is ,:c -•/'"•»'•—*••/» ■ 



- -:[C(R 7 )(R 8 )]T^.,„y 



IV'-' 



and R 3 is -C(NH)NH ? .. ' ' • 

- _ ; : • . 9t.^!s9roug.^^PQ»^.S, more preferred compounds are those compounds . 

selected from the ; list consisting of the following: 

4-(N'-(1-fminoetty^ 

4-(/^(acetyl)piperidi^ 

4-(/V41-iminoethyl)piperidin-4-yl)oxy-/V-(3-(3-amidinophenyi)benzy^ . 
4-(piperidin^-y!)oxy-3-(ethoxycarb^ 

4-(/V-(1-iminoethyl)piperidin-4-yl)oxy-3-(ethoxycarbonyl)-A/-(3-(3- 

amidinop r henyl)ben^l)benzenamine; 
4-(AT-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-/V-(3-(3- 

amidinophenyl)benzyl)benzenamine; 

4-(piperidin-4-yl)oxy-3-(ethoxycarbonyl)-A/-(ethoxycarbonylmethyl)-A/-(3-(3-' ' 
amidinophenyObenzyObe.nzenamine; 

4-(/VK1-iminoethyl)piperidin-4-yl)oxy-3-(ethoxycarbonyl)-A/-(ethoxycarbonylmethyl)-/V-(3- 
(3-amidinophenyl)benzyl)benzenamine; 

4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-A/-(carboxymethyl)-/V-(3-(3- 
amidipophenyl)benzyl)benzenamine; 

4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(3- 
amidinopheny|)benzyl)benzenamine; 

4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(3-amidinophenyO^ 
4 ;(^-(1-'m,inoethyl)piperidin-4-yl)oxy-3-trifl 
amidinophenyl)benzyl)benzenamine; 

4-(A/X1-iminoethyl)piperidin-4-yl)oxy-3-(ethoxycarbonyl)-Ay-(3-(3-amidinophenyl)benzyl)- 
A/-(3-(3-amidinophenyl)benzyl)benzenamine; and 

4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-W-(3-(3-amidinophenyl)benzyl)-A/-(3-(3- 
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amidinophenyl)benzyl)benzenamine ........ 

Another preferred. group of compounds of the compounds of formula as defined 
above in the Summary of the Invention is the group of compounds wherein A is -O-i, W is - 
O- or -S-; each m is independently 0, 1 or 2; n is 1; R 2 is -[C(R 7 )2] m -[C(R 8 )]=CH-; and R 3 is - 
5 C(NH)NH 2 . 

s Of this group of compounds, more preferred compounds are those compounds 
selected from the list consisting of the following: t 
4-(tetrahydropyran^-yI)oxy-34rifluorom 

1-yl)benzenamine; and ; ■ , f 

( 1 0 4-(thian-4-yl)oxy-3-trifluoromethyl-N-(3-(6-h 

yl)benzenamine. , 

Of the preferred compounds named above, the most preferred compounds are 
selected from the group consisting of the following: 
4-(/V-(1-iminoethyl)piperidin-4-yl)oxy-3-nitro-W-(carboxymethyl)-A/-(3-(3- 
15 amidjnophenyl)pro^ . , .. v . 

4-(/V-(1-imihoethyi)piperidin-4^yO^ 

amidinophenyl)prop-2-en-1-yl)b'enzenamine; . . „ : . x 

4-(N-(1-iminpethyl)p^ 

amidinophenyl)prop-2-en r 1-yl)benzenamine; , 
20 4-(N-(methyl)piperidin-4-yl)oxy-3-trifl^ 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(NX1-iminoethyl)piperidin-4-yl)oxy-3-trifluoro^ 
^ ■ (6-hydroxy-3-amidinophenyl)prop-2-en-1 : yl)benzenamine; 

4-(/V-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((1,2- 
25 di(carboxy)ethyl)aminocarbonyl)-A/-(3-(3-amidinophenyl)prop-2-en-1 - 

yl)benzenamine; 

4-(A/4carboxymethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(2-(carboxy)ethylcarbonyl)-A/- 

(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-trifIuoromethyl-A/-((3,4- 
30 di(carboxy)phenyl)carbonyl)-A/-(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/-(carboxymethyl)piperidin-4-yl)oxy-34rifiuoromethyl-/V-(2-(carb6xy)ethylcarbonyl)-A/- 
(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(W'-(carboxymethyl)piperidin-4-yl)oxy-3-trifldoromethyl-/V-(2^ 

• (2^ethty : 3-(6-hydroxy-3-am^^^ 
4-(A/'-(carb6xymetfi^j)pipeh'din4'-yl)ox • 

■' • ' • di(carboxy)ph^nyl)carbonyl)-A/-(3-p-amidinopheriyi)prbp i l2-en-l -yl jbenzenamine, 
5 and ' 

4-(/V'Hi:iminoethyj)piperidin^-yl)oxy-3-trifluorom4thy|i 

(A/H3-amidinophenyl)aminocarbonyl)met^ • 

Preparation of Compounds of The Invention 

10 As a matter of convenience, the following Reaction Schemes are directed to the 

preparation of compounds of formula (I) where W is -N(R 4 )-. It is also understood that in the 
following Reaction Schemes combinations of substituents and/or variables (e g!, R 5 or R 6 ) 
on the depicted formulae are permissible only If such i combinations' result in stable" 
compounds. ' ' •"• 

1 5 in the following Reaction Scheme 1 depicting the preparation^ compounds of 

formula (D). which are intermediates ih'ffie preparation of the compburids of the invention, 
A is -O- or -N(R 7 )-; m is 0 to 4 and each R s is independently hydrogen, alkyi; halo, 
haloalkyl, nitro, hydroxy, a'lkoxy, carboxy, alkoxycarbonyl, amino, monoalkylamino. : 
dialkylamino, aminocarbonyl, monoalkylamiriocarbonyl, or dialkylaminocarbonyl; Boc is t- 

20 butoxycarbonyl; and R f is hydrogen, alkyl, aryl, or aralkyl. 
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REACTION SCHEME 1 

Boc 




Compounds of formula (A)'and. formula (B) are commerejallyfavailable or may be... 
prepared according to methods known to-those of ordinary skill in the art. 

In general, compounds of formula (D) are prepared by first treating a compound of 
formula (A) in an aprotic solvent, for example, dimethylformamide. with a base, such as 
sodium hydride, at ambient temperature. The reaction mixture is allowed to stir at 
ambient temperature for 1-4 hours, preferably for 2 hours. To the reaction mixture is 
added a compound of formula B and the resulting reaction mixture is allowed to stir at 
ambient temperature for 8 to 12 hours. The compound of formula (C) is isolated from the 
reaction mixture by standard isolation techniques, such as extraction, concentration and 
purification by flash chromatography. 

The compound of formula (C) so formed is then reduced und^r standard 
hydrogenation conditions (Pd/C) to form a compound of formula (D): 

In the following Reaction Scheme 2 depicting the preparation of compounds of 
formula (H), which are intermediates in the preparation of the compounds of the invention, 
m is 0 to 4; and each R 6 is hydrogen, alkyl, hydroxy, alkoxy, aralkoxy (wherein the aryl 
group is optionally substituted by alkyl, halo or alkoxy). 



WO 01/09093 



PCT/US00/20390 



- 27- 



REACTION SCHEME 2 




Compounds of formula (E) and formula (F) are commercially available or may be 
prepared according to methods known to those skilled in the art 

y In general, compounds of formula (H) are prepared by first treating a compound of 
formula (E) in a polar solvent, such as djoxane, with an alkyl tin, such as hexamethylditin, 
in the presenc^ of a catalyst, such as triphenylphosphine palladium under standard 
coupling reactions conditions. The compound of formula (F) is then added to the 
reaction mixture under similar conditions. The compound of formula (G) is then isolated 
from the reaction mixture by standard isolation techniques, such, as extraction, 
concentration and purification by flash chromatography. 

The compound pf formula (G) is then treated with a brominating agent, such as 
NBS, in the presence of a radical initiator, such benzoylperoxide, in an aprotic solvent, 
such as tetrachloromethane. The resulting solution is heated .at reflux for about 10 to 15 
hours, preferably for about 15 hours. The solvent is removed and the compound of 
formula (H) is isolated by flash chromatography. 

In the following Reaction Scheme 3 depicting the preparation of compounds of 
formula (M), which are intermediates in the preparation of the compounds of the 
invention, A is -O- or -N(R 7 )-; m is 1 to 4; each R 5 is hydrogen, alkyl, halo, haloalkyl, nitro, 
hydroxy, alkoxy; carboxy, alkoxycarbonyl, amino, monoalkylamino, dialkylamino, 
aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl; and R 7 is hydrogen, 
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alkyl, aryl, or aralkyl. 



REACTION SCHEME 3 



Me 
l 

N. 



(R 5 ), 



(K) 




NO 



2 



" (J) 



.... Me (M) 

5 Compounds of formula (J) and formula (K) are commercially available or may be 

prepared according to methods known to those skilled in the art. 

In general, the compounds of formula (M) are made in ^similar manner to the 
compounds of formula (D) as described above in Reaction Scheme 1 . 

In the following Reaction Scheme 4 depicting, the preparation of compounds of 
10 formula (Q), which are intermediates in the preparation of the compounds of the 
invention, m is 1 to 4; 

each R 6 is hydrogen, alkyl, hydroxy, alkoxy, aralkoxy (wherein the aryl group is optionally 
substituted by alkyl, halo or alkoxy); and R 8 is independently hydrogen, alkyl, aryl, or 
aralkyl. 
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REACTION SCHEME 4 




(P) (Q) 
Compounds of formula (N) are commercially available or may be prepared 
according to methods known to those skilled in the art. 
5 In general, compounds of formula (Q) are prepared by first treating a compound of 

formula (N) in an organic solvent, such as methylene chloride, with the appropriate Wittig 
reagent, such as (triphenylphbsphoranylidene)acetaldehyde. The reaction mixture is 
stirred at reflux for 12 to 16 hours, preferably for about 16 hours. The reaction mixture is 
then cooled, and the compound of formula (O) is isolated from the reaction mixture by 
10 standard isolation techniques/such concentration and purification by flash 
chromatography. 

The compound of formula (O) in an organic solvent, such as methanol, is then 
treated optionally with a chelating agent, such as CeCI 3l and the reaction mixture was 
stirred for 30 minutes to 1 hour, preferaby for about 1 hour, at 0°C. A reducing agent: 
1 5 such as sodium borohydride,' is then added, and the resulting mixture is stirred for an 
additional hour at 0°C The mixture is concentrated and resulting residue is dissolved in 
an aqueous basic solution, such as aqueous NaHC0 3 . The compound of formula (P) is 
isolated from the solution by extraction, concentrated and purification by flash 
chromatography. 

20 The compound of formula (P) is then treated with brominating agent, such as 

triphenyphosphine bromine complex, at ambient temperature. The resulting solution is 
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stirred at 50°C to. about 60°C, preferably at 60°C, for about 30 { minutes to.an.hour, 
preferably for about 30 minutes. The reaction mixture is cooled to ambient temperature 
and concentrated. The compound of formula (Q) is isolated from the reaction mixture by 
trituration, filtration and concentration. • - , 

. - In the following Reaction Scheme 5 depicting the preparation of compounds of . . 
formula (W), intermediates in. the preparation of compounds of the invention- R* t is *. 
independently hydrogen, alkyl, aryl, or aralkyl. • - ,, f , , , 

REACTION SCHEME 5 e : . 




Compounds of formula (R) are commercially available or may be prepared 
according to methods known to those skilled in the art. 
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In general- compounds bMormula-(Wy are prepared by first treating a compound : 
of formula r (R) iri'arvaprotic solvent, such as methylene chloride; with a base, suclras 
sodium Hydride/ Thefeaction mixture is stirred for 30 minutes to an hour, -preferably for 
about 30 minutes, at ambient temperature. A protecting-group providing agent, such as 
,5 4-methbxy benzyl chloride is then added and the resulting reaction mixture is stirred for 
about 8 to 20 hours; preferably for about 16 hours, af ambient temperature: The mixture • 
is then diluted with water and the organic layer was isolated by extraction. ' The 
compound of formula (S) was isolated form theWgahic layer by concentration and 
purification by flash chromatgraphy. 

10 ' I h ? compound of formula (S) so formed is then treated with a cyanide containing 

agent, such as Zn(CN) 2f in the presense of a catalyst„.such as Pd(PPH 3 ) 4 ,-in an organic 
solvent, such as dipfiethYlformamide, ,The resulting reaction mixture is. stirred at around ! ! 
90°C for 2 to 4 hours, preferably for about 3 hours, and then cooled to ambient i 
temperature and diluted with an aqueous basic solution, such as 50% NH 4 OH. The J 

15 compound of formula (T) is isolated from the reaction mixture by standard isolation 

techniques, such as extraction, concentration and purification by flash chromatography. 
» The compound. of formula (T) is then treated in a similar manner as described 
above for the compounds of formula. (N) to form a compound of formula (U). The 
compound of formula (U) is then treated in a similar manner as described above for the 

20 compounds of formula (O) to form a compound of formula (V). The compound of formula 
(V) is then treated in a similar manner as described for compounds of formula (P) to form 
the compound of formula (W). 

In the following Reaction Scheme 6 depicting the preparation of compounds of 
formula (Y), which are intermediates of the compounds of the invention, each m is 

25 independently 0 to 4; 

A is -O- or -N(R 7 )-; each R 5 is independently hydrogen, alkyl, halo, haloalkyl, nitro, hydroxy, 
alkoxy, carboxy, alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, 
monoalkylaminocarbonyl 1 , or dialkylaminocarbonyl; each R 8 is hydrogen, alkyl, hydroxy, 
alkoxy, aralkoxy (wherein the ary! group is optionally substituted by alkyl, halo or alkoxy); 

30 Boc is f-butoxycarbonyl; R 7 is hydrogen, alkyl, aryl, or aralkyl; R 8 is hydrogen, alkyl, aryi, or 
aralkyl; and R 1 is alkyl, alkpxycarbonylalkyl, carbpxyalky! v aminocarbonyialkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, benzyl (wherein the. phenyl 
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group is optionally substituted by alkyl, halo, alkoxy, aralkoxy, cyano). 



REACTION SCHEME 6 




5 Compounds of formula (X) may be prepared according to methods disclosed . 

herein are may be prepared according to "methods known to those skilled in the art. 

In general, the preparation of compounds of formula (Y) from compounds of 
formula (X) is an alkylation procedure. For example, the compound of formula (Y) in an 
aprotic solvent, such as DMF, in the presence of a base, such as K2CO3, is treated with 
10 an appropriate alkylating agent, such as methyl bromoacetate. The mixture is stirred at 
50°C to about 60°C, preferably at about 55°C, for 4 to 8 hours, preferably for about 6 
hours. After the reaction mixture is cooled to ambient temperature, the compound of . 
formula (Y) is isolated from the reaction mixture by standard isolation techniques, such as 
extraction, concentration and purification by flash chromatography. 

15 In the following Reaction Scheme 6a depicting the preparation of compounds of 

•* * - ■ ■ ' -• 

formula (Yd), which are intermediates of compounds of the invention, A is -O- or N(R 7 )-; 
R 7 is hydrogen, alkyl, aryl or aralkyl; Boc is Nbutoxycarbonyl; PG is a nitrogen protecting 
group, e.g. trifluoromethylcarbonyl; and R 5 is nitro or carboxy. 
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REACT ION SCHEME 6a 




10 



15 



Boc 




N^PG 



Boc 




NH, 



( y 9) . . t (Yd) 

Compounds of formula (Ya) and (6) are commercially available! or can be 
prepared according to methods known to those of ordinary skill in the art. 

In general, compounds of formula (Yd) are prepared by first treating a compound 
of formula (Ya) with an appropriate protecting group providing agent, such as 
trifluoroacetic anhydride, in an aprotic solvent, such as methylene chloride in the " 
presence of a base, such as triethylamine, at temperatures between (TC and ambient 
temperature, preferably at 6°C. The reaction mixture is stirred at this temperature for 2 to 
4 hours, preferably for about 3 hours, the reaction mixture is then diluted and neutralized 
and the compound of formula (Yb) is then isolated from the reaction mixture by standard 
isolation techniques, such as extraction, concentration and purification by flash .' 
chromatography. ' " : " ' • ' ■' ' ■' 

The compound of formula (Yb) is then treated with a compound of formula (B) 
unber Mitsunobu reaction conditions, i.e., to a mixture of the compound of formula (Yb) 
and the compound of formula (B) in a polar solvent, such as THF, in the presence of 
triphenylphosphine, is added DEAD dropwise. The reaction mixture is stirred at ambient 
temperature for 30 minutes to 1 hour, preferably for about 1 hour. The compound of 
formula (Yc) is then isolated from the reaction mixture by standard isolation techniques, 
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such as concentration and purification, by flash chromatography. 

Under basic hydrolysis conditions, such as treating the compound of formula (Yc) 
in a polar solvent, such as methanol and water, with a base, such as K 2 C0 3 , from ambient 
temperature to 100°C, preferably at 50°C, for 1 to 20 hours, preferably for 16 hours, the 
compound of formula (Yd) is formed. 

■ V- In the following Reaction Scheme 6b depicting the preparation of compounds of 
formula (Yf), which are intermediates in the preparation of compounds of the! invention, A 
is-0-br-N(R 7 )-; 

R s is alkoxycarbonyl; Boc is f-butoxycarbonyl; and R 7 is hydrogen, alkyl, aryl or aralkyl. 




REACTION SCHEME 6b 

.OH 

• T 



cr 




NH 2 Boc" ^ Boc ^ v NH 2 

r- (Ye) (B) (Yf) 

Compounds of formula (Ye) and (B) are commercially available, or may be 

prepared according to methods known to those skilled in the art. 

••1 ■ ■ 

15 In general, compounds of formula (Yf) are prepared from compounds of formula. 

(Ye) and compounds of formula (B) in a similar manner, i.e., under Mitsunobu reaction 

conditions, as the compounds of formula (Yc) above. 

. In the following Reaction Scheme 7 depicting preparation of compounds of 

formula (le), which are compounds of the invention, A is r O- or -f^(R 7 )-; m is 0 to 4 and 
20 each R 5 is independently hydrogen, alkyl, halo, habalkyl, nitro, hydroxy, alkoxy, carboxy, 

alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, . 

monoalkylaminocarbonyl, or dialkylam'inocarbonyl; R 1 is alkylcarbonyl, alkoxycarbonyl, . 

phenylcarbonyl, carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, 

aminocarbonylalkylcarbonyl, mono[dialkoxycarbonyl]alkylamino-carbonyl, 
25 mono[dicarboxy]alkylaminocarbonyl, alkylsulfonyl, arylsulfonyl or dialkylaminosulfonyl; 

Boc is f-butoxycarbonyl; OPMB is 4-methoxybenzyloxy; R 7 is hydrogen; alkyl, aryl, or 

aralkyl; and R 8 is hydrogen, alkyl, aryl, or aralkyl. 
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REACTION SCHEME 7 

CN 



H(0)C 



(R 5 )m 



BocN 



i~M ' 




OPMB 



(R 5 )m 



BocN 



OPMB 



„(Z) 



(D) 



(AA) 



(le) 




OH 




Compounds of formula (D) and (U) may be prepared by methods disclosed herein 
or by methods known to those skilled in the art. 

In general, compounds of formula (le) are prepared by first reacting a compound 
of formula (D) under reductive amination conditions to form a compound of formula (2). 
For example, to a mixture of a compound of formula (D) and formula (Z) in a polar 
solvent, for exam'ple, methanol, is added a mild acid, such as acetic acid. The reaction 
mixture is stirred at ambient temperature for 15 minutes to 1 hour, preferably for 1 'hour 
and then a reducing agent, such as NaCNBH 3 , is added and the reaction mixture is stirred 
at ambient temperature for 30 minutes to 1 hour, preferably for 1 hour. The reaction 
mixture is concentrated and the residue is taken up in a mild base, such as NaHC0 3 . The 
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compound of formula (Z) is isolated from the reaction mixture by standard, isolation 
techniques, such as extraction, concentration and purification by flash chromatography. . 

The compound of formula (Z) |n an aprotic solvent, such as methylene chloride, is 

/ ( . ; - . • '-. • ■ k - * ...... i . 

treated with an acylating agent, such as 4-chloro-4-oxqbutyrate, in the presence of a. 
base, such as pyridine, at 0°C. The resulting solution is warmed to ambient temperature 
for 30 minutes to 1 hour, preferably for about 30 minutes. The compound of formula (AA) 
is then isolated from the reaction mixture. , . 

The compound of formula (AA) is dissolved in an anhydrous alkanol, preferably 
ethanol, and then anhydrous mineral acid, preferably HCI, is added to the solution over a 
period of time sufficient to saturate the acid into, the solution while maintaining the reaction 
temperatures at about -78°C. After saturation is complete, the reaction vessel is sealed and 
the reaction -mixture is allowed to warm to ambient temperature and stirred between 12 and 
24 hours, preferably for about 16 hours. The solvent is removed in vacuo and the resulting 
residue is dissolved in fresh anhydrous alkanol, preferably ethanol. and then treated with 
anhydrous ammonia (gas) at temperatures from between ambient temperature and about 
100°C from about 1 to about 48 hours, preferably at about 60°C and for about 2 hours. The 
compound of formula (le) is then isolated from the reaction mixture by standard isolation 
techniques, for example, in vacuo removal of solvent and purification by high performance 
liquid chromatography (HPLC). During this last step, compounds of formula (AA) any 
protected oxygen or nitrogen substituent is de-protected. ' 

Alternatively, compounds of formula (D) can be reacted with compounds of formula 
(Q) under standard alkylating conditions to form corresponding analogs of compounds of 
formula (Z), which can then be reacted in a similar manner as described above for 
compounds of formula (Z) and formula (AA) to form compounds of the invention. 

Alternatively, compounds offormula (D) can be reacted with.compounds of formula 
(H) under standard alkylating conditions^ form corresponding analogs of compounds of 
formula (Z), which can then be reacted in a similar manner as described above for 
compounds of formula (Z) and formula (AA) to form compounds of the inventions ' . 

Alternatively, compounds of formula (I) wherein R 2 is -[C(R 7 ) 2 ] m -[C(R 8 )]=CH- (as y. 
illustrated above by the compounds of formula (le)), can be treated under hydrogenation 
conditions (e.g., Pd/C) to make compounds of formula (I) wherein R 2 > is -[C(R 7 ) 2 ] nr 
(saturated). 
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lh 'the : followin^ Reaction 'Scheme 8 depicting the preparation oif compounds of 
formula (If), which are compounds of the invention, "A is -O- or -N(R*)-; m is 0 to 4 and 
each R s is independently hydrogen; alkyl, halo, haioalkyi, nitrofhydroxy, alkoxy, carboxy, 
alkoxy'carbohyl, amino, mdhoalkylamind, dialkylamirio, aminocarbonyl, 
mdhoaikyiaminocarbonyi; or dlalkyiamihbcarbonyl'i 'R* i^ hydrogen, alkyi; aryl, or aralkyl; and 
R 8 is fiydrbgen; alkyl, aryl, bfaralk"yi. ' '' 

REACTION SCHEME 8 




(le)' 



(if) 



H 2 N' .^NH 

C(0)OH 

. :. Compounds of formula (le) are prepared according to methods disclosed. 

In general, compounds of formula (If) are prepared by treating compounds of 
formula (le) under basic hydrolysis conditions, such as adding LiOH to a solution of a 
compound of formula (le) in a polar solvent, such as ethanol/water, and then stirring the 
reaction mixture at ambient temperature to abouPIOO'C; preferably at : ambient ' 
temperature, for 2 to 4 hours, preferably for about 4 hours. The compound of formula (If) 
is isolated from the reaction mixture by standard isolation techhiques/such as ' ■> ■■ 
neutralization of the mixture by the addition of an acid, concentration and separation by 
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HPLC. 

In the following Reaction Scheme 9 depicting the preparation of compounds of 
formula (Ig), which are compounds of the invention, A is -O- or -N(R 7 )-; R 1 is alkyl, 
alkylcarbonyl, phenylalylidenyl (wherein the phenyl group is optionally substituted by alkyl, 
5 halo, alkoxy, aralkoxy, -C(NH)-NH 2 , -C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , 

-C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or -C(NH)N(H)C(0)N(H)R 7 ), alkoxycarbonylalkyl, 
carboxyalkyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 

dialkylaminocarbonylalkyl, alkoxycarbonyl, phenylcarbonyl (wherein the phenyl group is 
optionally substituted by carboxy or alkoxycarbonyl), carboxyalkylcarbonyl, 

10 alkoxycarbonylalkylcarbonyl, aminocarbonylalkylcarbonyl, benzyl (wherein the phenyl 
group is optionally substituted by alkyl, halo, alkoxy, aralkoxy, -C(NH)-NH 2 , 
-C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or 
-C(NH)N(H)C(0)N(H)R 7 ), mono[dialkoxycarbonyl]alkylaminocarbonyl, 
mono[dicarboxy]alkylaminocarbonyl, alkylsulfonyl, arylsulfonyl or dialkylaminosulfonyl; m 

15 is 0 to 4 and each R 5 is independently hydrogen, alkyl, halo, haloalkyl, nitro, hydroxy, 
alkoxy, carboxy, alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, 
monoalkylaminocarbonyl, or dialkylaminocarbonyl; each R 7 is hydrogen, alkyl, aryl, or 
aralkyl; R 8 is hydrogen, alkyl, aryl or aralkyl, and each R 9 is alkyl or aralkyl: 



20 



REACTION SCHEME 9 
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Compounds of formula (If) are prepared according to methods disclosed herein. 

In general, compounds of formula (Ig) are prepared from compounds of formula 
(If) by first treating a compound of formula (If) with ethyl acetimidate in a polar solvent, 
such as ethanol, in the presence of a base, such as triethylamine. The reaction mixture is 
stirred at ambient temperature for 2 to 4 hours, preferably for about 4 hours. The mixture 
is then acidified and concentrated, and the compound of formula (Ig) is isolated from the 
concentrate by HPLC. 

In the following Reaction Scheme 10 depicting the preparation of compounds of 
formula (lb), which are compounds of the invention, A is -O- or -N(R 7 )-; R 1 is alkyl, 
alkylcarbonyl, phenylalylidenyl (wherein the phenyl group is optionally substituted by alkyl, 
halo, alkoxy, aralkoxy, -C(NH)-NH 2 , -C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , 
-C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or -C(NH)N(H)C(0)N(H)R 7 ), alkoxycarbonylalkyl, 
carboxyalkyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, alkoxycarbonyl, phenylcarbonyl (wherein the phenyl group is 
optionally substituted by carboxy or alkoxycarbonyl), carboxyalkylcarbonyl, 
alkoxycarbonylalkylcarbonyl, aminocarbonylalkylcarbonyl, benzyl (wherein the phenyl 
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group is optionally substituted by alkyi, halo, alkoxy, aralkoxy, : C(NH)-NH 2 , 
^(NH)N(HPRV^ 

-C(NH)N(H)C(0)N(H)R 7 ), mono[dialkoxycarbonyl]alkylaminocarbonyl, 
mono[dicarboxy]alkylaminocarbonyl f alkylsulfonyl, arylsulfonyl ot } dia!kylaminosulfonyl; m. 
is 0 to 4 and each R 5 is independently hydrogen, alkyl, halo, halcjalkyl, nitro, hydroxy, ; 
alkoxy, carboxy, alkoxycarbonyi, amino, monoalkylamino, dialkylamino, aminocarbonyl, 
monoalkylaminocarbonyl, or dialkylaminocarbonyl; each R 7 is hydrogen, alkyl, aryl, or 
aralkyl; each R is hydrogen, alkyl, aryl, or aralkyl, and each R 9 is ? alkyl or aralkyl: 



REACTION SCHEME 10 





Compounds of formula (la) are prepared by methods disclosed herein. 

In general, compounds of formula (lb) are prepared by first treating a compound of 
formula (la) in a polar solvent, such as methanol, with the optionally nitrogen substituted ... 
phenyl carbamate in the presence of a base, such as triethylamine. The reaction mixture 
is stirred at ambient temperature for about 2 to 4 hours, preferably for about 3 hours, 
acidified with a mild acid and purified on HPLC to afford a compound of formula (lb). 
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In the following Reaction Scheme 11 depicting' the preparation of compounds of ' 
formula (Id), which are compounds of the invention, A is -O- or -N(R 7 )-; R 1 is alkyl 
alkylcarbonyl, phenylalylidenyl (wherein the phenyl group is optionally substituted by alkyl, 
halo, alkoxy.'aralkoxy, -C(NH)^H 2 , -C(^^N(H)6rV-C(n'h)N(H 
-C(NH)N(H)C(6^C^ or"£(tiH)^^ 
carboxyalkyl, aminocarbonylalkyl, monoalkylaminociarbonylalkyi, 
dialkyiaminbcarbpnylaikyl, alkoxycarbonyC phenylcarbonyl (wherein the phenyl group is 
optionally substituted by carboxy or alkoxycart>onyl), carbbxyalkylcarbonyl, ' 
alkoxycarbonylalkylcarbonyl, aminocarbonylalkylcarbonyl, benzyl (wherein the phenyl 
group is optionally substituted by aikyi, halo, alkoxy,' aralkoxy, -C(NH)-NH 2 , 
-C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 . -C(NH)N(H)C(0)R 9 . -C(NH)N(H)S(0) 2 R 9 . or 
-C(NH)N(H)C(0)N(H)R 7 ), monofdialkoxycarbonyljalkylaminocarbdnyl, 
mono[dicarboxy]alkylaminocarbonyl, alkylsulfonyl, arylsulfonyl or dialkylaminosulfonyl; m 
is 0 to 4 and each R s is independently hydrogen, alkyl, halo, haloalkyl, nitro, hydroxy, 
alkoxy, carboxy, alkoxycarbonyl, amino, mbnoalkylamino, dialkylamino, aminocarboriyl, 
monoalkylaminocarbonyl, or dialkylaminocarbonyl; each R 7 is hydrogen, alkyl, aryl, or 
aralkyl; R 8 is hydrogen, alkyl, aryl or aralkyl; and each R 9 is alkyl or aralkyl: 
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REACJION SCHEME 11 




Compounds of formula (Ic) are prepared by methods disclosed herein.. 
In general, compounds of formula (Id) are prepared by treating a compound of 
5 formula (Ic) in an aprotic solvent, such as acetonitrile,.with an acylating agent, such as 

acetyl chloride, at ambient temperature. The resulting mixture is stirred at ambient 

■Jt t* * • 

temperature for about 1 hour to about 4 hours, preferably for 2 hours. A base, such as 
LiOH in water, is added to the reaction mixture and the mixture is stirred at ambient 
temperature for 1 to 3 hours, preferably for 2 hours. The reaction mixture is neutralized 
10 by addition of an acid, concentrated and purified by HPLC to, afford the compound of 
formula (Id). 

In Reaction Scheme 12, which depicts the preparation compounds of formula 
(EE), which are intermediates in the preparation of the compounds of the invention, each 
R 7 is independently hydrogen, alkyl, aryl or aratkyl: 
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REACTION SCHEME 12 




Compounds of formula (BB) are commerciallyavailable or may be prepared 
according to methods known to those skilled' in the art. 

In general, compounds of formula (EE) are prepared by first treating a compound 
of formula (BB) in an aprotic solvent, such as a mixture of dimethylformamide and 
acetonitrile, with a protecting group providing agent, such as benzyl bromide, in the 
presence of a base, such as potassium' carbonate. The reaction mixture is heated at 
temperatures between ambient temperatures and 10b o C, preferably at about 60°C, for 
about 3 to 6 hours, preferably for about 4 hours. The compound of formula (CC) is 
isolated from the reaction mixture by standard isolation techniques, such as extraction, 
concentration and recrystallization. 

the compound of formula (CC) is then treated with a reducing agent, such as tin 
chloride, under standard reducing conditions to form a compound of formula (DD). 

The compound of formula (DD) is then treated with an acylating agent,' such as 
choroacetylchloride, in the presence of an anhydrous base in a polar solvent, such as 
acetone under a nitrogen atmosphere, to afford a compound of formula (EE). 

In the following Reaction Scheme 13, depicting the preparation of compounds of 
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formula (HH), which are intermediates in the preparation of compounds of the invention, A 
is -O- or -N(R 7 )-; m is 0 to 4 and each R 5 is independently hydrogen, alkyl, halo, haloalkyl, 
nitro, hydroxy, alkoxy, carboxy, alkoxycarbonyl, amino, monoalkylamino, dialkylamino, 
aminocarbonyl, monoalkylaminocar^onyi, or dialkylaminocarbonyl; and Boc is f- 
5 butoxycarbonyl. 

REACTION SCHEME 13 




Compounds of formula (B) and formula (FF) are commercially available or may be - 

prepared according to methods known to those skilled in the art. 
10 In general, the compounds of formula (HH) are prepared in a similar manner as 

the compounds of formula (D) described above. 1 
( In the following Reaction Scheme 14 depicting the preparation of compounds of 

formula (Ih), which are compounds of the invention, A is -O- or -N(R 7 )-; m is 0 to 4; ieach 

R 5 is independently hydrogen, alkyl, halo, haloalkyl, nitro, hydroxy, alkoxy, carboxy, 
1 5 alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, 

monoalkylaminocarbonyl, or dialkylaminocarbonyl; Boc is f-butoxycarbonyl; arid eac:h R 7 is 

independently hydrogen, alkyl, aryl or aralkyl: 
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REACTION SCHEME 14 




Compounds of formula (EE) and formula (HH) may be prepared according to 
methods disclosed herein or may be prepared according to methods known to those 
5 skilled in the art. 

In general, compounds of formula (ih) are prepared by first treating a compound of 
formula (HH) in an aprotic solvent, such as dimethyl formamide. and -in the presence of a 
base, such as potassium carbonate, and sodium iodide with a compound of formula (EE). 
The reaction mixture is heated to about 80°C for 4..to 6 hours, preferably for about 5.5 
10 hours. The mixture is allowed to cool and then poured onto ice water. The compound of 
formula (II) was isolated from the resulting slurry by standard isolation techniques, such 
as extraction, concentration and purification by flash chromatography. 

The compound of formula (II) so formed is then treated under similar conditions as 
the compound of formula (AA) to form the corresponding compound of formula (Ih). 
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In the following Reaction Scheme /1 5 depicting the preparation of compounds of 
formula (li), which are compounds of the invention, X is O or NH; A is -O- or -N(R 7 )-; m is 
0 to 4; each R 5 is independently hydrogen, alkyl, halo, haloalkyl, nitro, hydroxy, alkoxy, 

r 

carboxy, alkoxycarbonyl, amino, morioalkylamino, dialkylamino, aminocarbonyl, 
monoalkylaminocarbonyl, or dialkylamihocarbonyl; and each R 7 is hydrogen, alkyl, aryl or 
aralkyl: 

REACTION SCHEME 15 




Compounds of formula (Ih) are prepared by methods disclosed herein. 

In general, the compounds of formula (li) are prepared by similar methods as 
those described above for compounds of formula (Ig). 

In the following Reaction Scheme 16, depicting the preparation of compounds of 
formula (Ij), which are compounds of the invention, X is O or NH; A is -O- or -N(R 7 )-; m is 
0 to 4; each R 5 is independently hydrogen, alkyl, halo, haloalkyl, riitro, hydroxy, alkoxy, 
carboxy, alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, - 
monoalkylaminocarbonyl, or dialkylaminocarbonyl; and each R 7 is hydrogen, alkyl, aryl or 
aralkyl: 
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REACTION SCHEME 16 

: ' ■ ■ 

1T A 




H2N NH 



10 



15 



H 3 C 




(Ij) 



H 2 N'^NH 

Compounds of formula (li) are prepared by methods disclosed herein. 

In general, compounds of formula (Ij) are prepared by standard hydrogenating 
conditions. Alternatively, instead of treating the above compounds of formula (AA) or 
formula (II) with anhydrous ammonia (gas), the compounds may be treated with a 
compound of the formula NH 2 OR 9 to afford the corresponding compound of formula (I) 
wherein R 3 is -C(NH)N(H)OR 9 . 

Compounds of the invention containing an alkoxycarbohyl group may be prepared 
from the corresponding activated acid, such as an add halide by techniques known to those 
of ordinary skill in the art. , s 

- Compounds of formula the invention containing an aminbcarboriyr group, a 
monoalkylaminocarbonyl group, or a dialkylaminocarbonyl group may alsd be hydrolyzed 
under acidicconditions to prepare corresponding compounds of the invention containing a - 
C(0)OH group. 

_ , Compounds of -the' invention containing a carboxy group or an alkoxycarbonyl group 
may also be amidated under standard amidation conditions to form the corresponding 
compounds of the invention containing an aminocarbonyl group, a monoalkylaminocarbonyl 
group, or a dialkylaminocarbonyl group. 
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Compounds of the invention containing a nitrp group may also be reduced under 
standard conditions to produce the corresponding compounds of the invention containing 
an amino group, which may also be treated with the appropriate alkylating agents or 
acylating agents to afford the corresponding compounds of the invention containing a 
5 monoalkylamino group or a dialkylamino group. 

Compounds of the invention may also be further treated with the appropriate acid 
halide, preferably acid chloride, or With the appropriate acid anhydride or an equivalent, to 
yield compounds of the invention wherein. R 3 is -C(NH)N(H)C(0)R 7 where R 7 is hydrogen, 
alkyl, aryl or aralkyl. 

10 Alternatively, compounds of thejnvention may further be treated with a compound 

of formula CI-C(0)-OR 9 or its functional equivalent to yield compounds of the invention 

where R 3 is -C(NH)N(H)C(0)OR 9 

Alternatively, compounds of the invention may also be further treated with . 

compounds of the formula R 9 -S(0) 2 -imidazole (where R 9 is defined above in the Summary 
15 of the Invention) in a polar solvent, such as methylene chloride, at ambient temperature tq r 

afford compounds of the invention where R 9 is -C(NH)N(H)S(0) 2 R 9 where R 9 is defined 

above in the Summary of the Invention. 

Alternatively, compounds of formula the invention may be further treated with an 

appropriately /V-R 7 -substituted phenylcarbamate in a polar solvent, preferably methylene 
20 chloride, at ambient temperature, for about 6 to 24 hours, preferably for about 12 hours, to 

afford compounds of the invention where R 3 is -C(NH)N(H)C(0)N(H)R 7 where R 7 is defined 

above in the Summary of the Invention. 

All compounds of the invention as prepared above which exist in free base or acid 

form may be' converted to their pharmaceutical^ acceptable salts by treatment with the 
25 appropriate inorganic or organic base or acid. Salts of the compounds prepared above may 

be converted to their free base or acid form by standard techniques. 



***■*• * 



The following specific preparations and examples are provided as a guide to assist , 
30 in the practice of the invention, and are not intended as a limitation on the scope of the 
t invention. 
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PREPARATION 1 

(Compounds of formula (D)) 
A: ... ( To 4: ^ roXy " ^ : ^- bu f ox y^ r bonyl)piperidine (10.0 g) in DMF was added 
NaH (2.2 g) at ambient temperature.' The reaction mixture was stirred at ambient 
temperature for 2 hours. 4-^ m " L) was added \ 

arid^the reaction mixture was stirred overnighi at ambient temperature The reaction 
mixture was'diluted with water and extracted with ethyl acetate. The organic layer was' 
wished with aqueous NaHCO, and aqueous HCl! dried over sodium sulfate, concentrated 
and purified on silica gel column (hexane/ethyl acetate, gradient) to afford a compound of 
formula (C);4-(W-(f-butoxycarbonyl)p^ jn 
80% yield' ' ' ' •' " " ' " ; - ' 

B ' lna simHarmanner. other compounds of formula (C) are prepared. 

c - . 4-(W-(f-butbxycarobnyl)piperidm -nitrobenzene 

was dissolved in merfiariolV the presence of Pd/C.' The solution was hydrogenated at 50 
1 5 psi for 1 hour until hydrogen intake was completed: The catalyst was filtered off and the 
filtrate was concentrated to afford 4-[(/V-(f-butoxy(^'rbonyl)piperidin-4-yl)oxy]-3- 
frifluoromethylbenzenamine, >95%. 

D; ln a similar manner, other compounds of formula (D) are prepared. 



20 PREPARATION 2 

(Compounds of formula (H)) 

A. A mixture of 3-bromobenzonitrile (910 mg), Pd(Ph 3 P) 4 (290 mg), (Me 3 Sn) 2 
(1 .64 g) and dioxane (20 mL) was sealed under argon in a pressure tube, the tube was 
then heated at 100-1 10°C for 3 hours with stirring and another 15 hours at 80°C. To the 

25 reaction mixture was added 1-brbmo-3-methylbenzene (940 mg), Pd(PPh 3 ) 4 (290 mg) and 
dioxane (5 mL) under argon. The sealed tube was heated at 135-140°C with stirring for' 
two days. The catalyst was filtered off and the filtrate was poured into water and 
extracted with ethyl acetate (3X). The organic layer was washed with brine, dried over 
Mg 2 S0 4 , concentrated and purified on silica gel column (ethyl aceta'te/hexane. 1:3) to 

30 afford 0.64 g of 3-(3-cyanophenyl)-1-methylbenzene. 

B. In a similar manner, other compounds of formula (G) are prepared. 

C. A mixture of 3-(3-cyanobenzene)-1-methylbenzene (0.73 g), NBS (0.712 
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g), a ! ld be " 20 ^ ,p ? roxide . (92 m .9ll n pCI 4 was heate ; d at reflux for 15 hours, After removal 
of the solvent the crude product was separated on silica gel col 

(ethylacetate/hexane=1:3) to afford 3-(3-cyanophenyl)-1-(bromo (Q.6,g). 
D. In a similar manner, other cqmpounds.of formula (H) are prepared. t ... 5 

PREPARATION 3 

» (Compounds of formula (M)) » w . 

A. To 4-hydroxy-/V-methylpiperidine (13.0 g) in DMF was added NaH (4.2 g) 
at ambient temperature. The reaction mixture was stirred at ambient temperature for 3 . 
hours. 4-fluoro-3-trifluoromethyl-1 -nitrobenzene (22 g) was added at -10°C and the . 
reaction was stirred overnight at ambient temperature. The reaction was diluted with 
water and extracted with ethyl acetate. The organic layer was washed with brine, dried 
over sodium sulfate, concentrated and purified^ on silica gel column (hexane/ethyl acetate. 

B. In a similar manner, other compounds of formula (L) are prepared. 
15 C. 4-(N-methylpiperidin-4-yl)oxy-3-trifluoromethyl-1 -nitrobenzene was 

dissolved in methanol in the presence of Pd/.C.^The.. solution was hydrogenated at 50 psi 
for 1 hour until hydrogen intake was completed. The catalyst was filtered off and the 
filtrate was concentrated to afford 4-(A/-methylpiperidin-4-yl)oxy-3- 
trifluoromethylbenzenamine, >95%. 
20 D. In a similar manner, other compounds of formula (M) are prepared. 



^PREPARATION 4 

(Compounds of formula (Q)) 

A. A mixture of 3-cyanobenzaldehyde (2.0 g) and 

25 (triphenylphosphoranylidene) acetaldehyde (5.0 g) in 1 0OmL CH 2 CI 2 was stirred. at reflux 
for 16 hours. The reaction was cooled, concentrated and purified on silica gel column., 
(ethyl acetate/hexane=3/7) to afford 2.2 g of 3-cyano-1-(2-formylethenyI)benzene as a. . 
yellow oil. 

B. In a similar manner, other compounds of formula (O) are prepared. . 
30 C. To 3-cyano-1-(2-formylethenyl)benzene (1 g) in 30 mL of MeOH were 

added CeCl 3 (1 .88 g) and the resulting solution was stirred for 30. minutes and cooled to 
0°C. To the solution was then added NaBH 4 (0.29 g). The resulting solution was stirred 
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for 1 hburat 0°C and cbncentrateclV The residue was taken up in 100 mL of saturated 
aqueous NaHC0 3 and extracted with ethyl acetate\3X). The organic layer was dried,' 
concentrated ahd purified I on silica'gel column ,: (ethyi acetate/hexane ( 'l:4) to give 0.73 g 
-of3-cyah1^^ ' ° :::fii "' * 1 

5 D. In a similar manner, other compounds of formula (P) are prepared 

E. To a suspension of Ph 3 P (1.0 g) in 40 mL of MeCN at 0°C was added 
bromine (0.6 g) and the mixture was stirred at 0 d C for 15 minutes and then warmed to 
ambient temperature. To the suspension of Br 2 PPh 3 was then added 3-cyano-1-(3- 
hydr6xypVop^2^eh : -1 yl)Benzene '(0.5 g) in 10 mL Me^N dropwise. The resulting solution 
1 0 was stirred cit 60°C for 30 minutes, cooled to ambieni temperature and concentrated/ The 
residue >k^stntur^ed with^O^ hexane in 4thyl acetate: The mixture was filtered through 
a silica gel paid and the filtrate was concentrated to afford 0.71 g of 3-cyano-1-(3- 
v b?6mbprop-2-eri-1 yl)berizene as a' yellow o\\f' * 



F, In a similar manner, other compounds of formula (Q) are prepared. 



PREPARATION 5 

(Compounds of formula (W)) 
A. To 3-bromo-6-hydroybenzaidehyde (5 g) in 100 mL CH 2 CI 2 was added 
NaH (1 .0 g) and it was then stirred for 30 minutes at ambient temperature. 4- 

20 methoxybenzyi chloride (4.29 g) was added to the above solution and stirring was 

continued for 16 hours at ambient temperature. The reaction was diluted with 100 mL of 
water and the aqueous layer was extracted with ethyl acetate (3X). The organic layer 
was dried, concentrated and purified bri silica gel column (ethyl acetate/hexane, 3:7) to 
afford 3-bromo-6-((4-methoxybenzyl)oxy)benzaldehyde (6.7 g) as a white solid. 

25 B - ' A mixture of 3-bromo-6-((4-methoxybenzyl)oxy)benzaldehyde (4 g), 

Zn(CN) 2 (1 g) and Pd(PPh 3 ) 4 (4.32 g) in 40 rtiL DMF was stirred at 90 6 C for 3 hours, 
cooled to ambient temperature and diluted with 100 mL 50% NH 4 OH. The aqueous layer 
was extracted with ethyl acetate (3X). The organic layer was dried, concentrated and 
purified on silica gel' column (ethyl acetate/hexane, 1:4) to afford 2.8 g of 3-cyano-6-((4- 

30 methoxybenzyi)oxy)benzaldehyde as a yellow solid. f . - 

C. , A mixture of 3-cyano-6-((4-methoxybenzyl)oxy)benzaldehyde (2.8 g) and 
(triphenylphosph'oranylidene)acetaldehyde (3.5 g) in 4b mL CH 2 CI 2 was stirred at reflux 



WO 01/09093 



PCT/USOO/20390 



" 52 - 

for 16 hours. The splutipn was cooled to ambient temperature, concentrated and purified 
on silica gel colgmp (ethyl acetate/hexane/CH 2 CI 2 , 1:JB:3) : to give 3-cyano-6-((4- 
methoxybenzyl)oxy)-1-(2-formylethenyi)benzene (2.8 g) as a yeNow solid. r c ,\, . 

D. To 3-cyano-6-((4 : metho^ (2.30, g) 
in 100 mL solution of CH 2 CI 2 /MeOH/H 2 0 (2:7:1) was added NaBH 4 (0.-29 ,g) at 0 P G. The 
resulting. solution was stirred at 0°C for 1 hour and concentrated. The resulting residue 
was diluted with 100 mL of saturated aqueous Na^C0 3 and extracted with ethyl acetate 
(3X). The organic layer was dried, concentrated to afford 3-cyanp-6-((4 r . : 
methoxybenzyl)oxy)-1-(3-hydroxyprop-2-en-1-yl)benzene (92.3 g) as a yellow solid. 

E. Tp a suspepsion.of Ph 3 P (2.4 g) in.30 mL of MeCN at 0 P C. was u added t 
bromine (1.5.g) and the. mixture was stirred. at 0°C for 15 minutes and then.warmed to .. 
ambient temperature. To the suspension of Br 2 PPh 3 was then added 3-cyanp-6-((4-- 
methoxybenzyl)oxy)-1-(3-hydroxyprop-2-en-1-yl)benzene (2.3 g) in 20 mL MeCfsl drop- •;■ 
wise. The resulting solution was stirred. at ambient temperature for i, hour, cooled to 
ambient temperature and concentrated. The .residue. was purified on silica gel column ■ 
(ethyl acetate/hexane, 1:9) .to afford 3-cy^no-6-((4-methoxybenzy!)oxy)-1 -(3-bromoprop- 
2-en-1 T yl)benzene (0,81 g) as a yellow oil. , . v 

PREPARATION 6 

, (Compounds of formula (Y)) , 
A. To 4-(/V-(f-butoxycarbonyl)pipehdin-4-yl)oxy-3-nitro-A/-(3-(3- 
cyanophenyl)prop-2-en-1-yl)benzenamine (0.39g) and K 2 CO 3 (0.56 g) in DMF was added 
methyl bromoacetate. The mixture was stirred at 55°C for 6 hours. The reaction was 
cooled, diluted with water and extracted with ethyl acetate (3X). The organic layer was 
concentrated and purified on silica gel column to afford 4-(AT-(f-butoxycarbonyl)piperidin- 
4-yl)oxy-3-nitro-7V-(methoxy 

yl)benzenamine (0.15 g). , , . > 

. B.. In a similar manner, other compounds of formula (Y) are prepared. 

PREPARATION 6a 

(Compounds of formula (Yd)) <; 
A. To 4-hydroxy-3-nitrobenzenamine (10.0 g) in methylene chloride (60 mL) 
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■ was added triethylaitiine (27 rricy-and tnfluoraacetic anhydride (10.9 mij at 0°C. The : 
reaction was stirred at 0-°C for three hours. The' reaction Was diluted with Water, acidified 
and extracted with ethyl acetate. The drganiolayer was d7ieU concentrated and purified 
••oh silica gercblumh (ethyl acetate/hexane, 1:1) to afford 4-hydroxy-3^nitro-A/- 
5 (trifluorbmethylcarbonyljbenienam g). °J ] - ; '- "' , ■ - '• ' - ■ '' i ■ "■ ■■• 

■" x,: c J,3 dTd ^- h ydr6xy-3iMr^^ 
triphenylphosphine (22.1 g) and 4-hydrdxy-W-(^Butb^ jn THF 

(30 mb) was added DEAD (13.5 ml) drap-Wise: : Tfi'e react^ stirred afambient 

10 temperature for 1 hour, concentrated and purified 1 on silica gercblumh (ethyl 
acetate/hexahe^ 

(triflubromethylcarbbnyl)behzenamine. : •■ : - ' - ■-»•"'• : . ; 

l fi.- In a similarmanner, other compounds of formula (Yc) are prepared. 
E. ' To 4-(A/*-^butoxycaro6riyl)'p^^ • ' ■' 

1 5 (triflubromethylrarbonyl)benzehafnine 'in methanol' (i 50 mL) and water (1 50 mL) was 
added *qed, (6.0 g) and the feactibn was heated to'SO'C for overnight: The reaction 
was extracted with ethyl acetate. The extract was dried, concentrated and purified on' 
silica gel column (ethyl acetate/hexane) to afford 4-(A/'-(f-butoxycarbonyl)piperidin-4- 
yl)oxy-3-nitrobenzenamine (11.0 g). : ' - : ' " ! 
20 F - In a similar manner.'other compounds of formula (Yd) are prepared. 

1 PREPARATION 6b 

(Compounds of formula (Yf)) ' 

A. To 4-hydroxy-2Kmethoxyc'arbonyl)benzehamine (6.8 g), 

25 triphenylphosphine (14.2 g) and 4-hydroxy^/V-(f-butoxycarbonyl)piperidine (9.06 g) in THF 
(200 mL) was added DEAD (9.51 g) drop-wise at ambient temperature. . The reaction was 
stirred at ambient temperature for overnight, concentrated and re-dissolved in" ether?' The 
ether layer was washed with'0.5 N NaOR aqueous solution, water and brine. It was then 
concentrated and purified on silica gel column (ethyl acetate/hexane, gradient) to afford 4- 

30 (^/4^butoxyca^bonyl)piperidin-4-yi)oxy-2-(meth6xycarbonyl)benzenamine (7.31 g). 

B. In a similar manner; other compounds of formula (Yf) are prepared! 



WO 01/09093 



PCT/US00/20390 



: 54- 

i t . % . PREPARATION 7: ...... , {lt - ■« ,. ; ....... 

(Compounds of formula (EE)) . > - , ; 

, ... A- A solution of 3-jiitrp^ 
40 mL of dimethylformamide and 100 mL of acetonitrije was stirred as anhydrous 
5 potassium carbonate (10.1 g, 73,2 mmol) and benzyl bromid,e.(10.4 g, 61 m.rnol) were , : 
added. The. reaction was heated.at 60°C for about 4 h. The reaction was filtered and the 
solid was yyashed with.ethyl acetate.. The filtrate was washed with water. The organic, 
layers were washed with water.and- brine, dried and concentrated. , Jb(B(jsplid,was. .>.; : ii„: 
recrystallized from acetone/hexane to, give 14 g (90%).of 3-nitro-4- , t . r> l 
10 (benzyloxy)benzonitrile, as a white solid. 

B. A solution of 3-nitro-4-(benzyloxy)benzqnitrile (14g, 55 mmol) in 300 mL of 
ethyl acetate was stirred as tin chloride (61 g;270, mmol) was added. The reaction was 
heated at reflux for a total of 5 hours, A The reaction was allowed to cool and ; poured into,^ 
ice water, containing 68 g of potassium bicarbonate.. The reaction was filtered through 

1 5 pelite. , The aqueous layer was washed with .ethyl, acetate (2x), The combined organic^ 
layers were washed with water (2x) and brine, dried and concentrated to giye ; 1 ; 2.5 g of a 
product. Purification of the product'by flash chromatography, on sHjca gel using a r step, } 
gradient of 20, 40, and r 50% ethyl acetate in hexane gave 7.3 g of 3-amino-4- « 
(benzylpxy)benzonitrile; NMR (CDCI 3l TMS) 5 5.16 (s f 2), 6.84 (d, 1), 6.91 (s fl 1), 7.04 (d t 

20 1), 7.43 (m, 5) ppm. .. . 

C. A slurry of 3-amino-4-(benzyloxy)benzonitrile (7 g, 31 .2 mmol) and 
anhydrous potassium carbonate (8.6 g, 62.4 mmol) in 50 mL of acetone was stirred under 
nitrogen as chloroacetylchloride (2.6 mL, 33 rpmol) was added portion-wise. The reaction 
was stirred overnight. The reaction, was poured into ice water and the liquid was 

25 neutralized with 6 N hydrochloric acid.. .The resulting solid was isolated by filtraton, 
washed with water. and dried under reduced pressure to give 3- ,,. ; . 
((chloromethyl)carbonylamino)-4-(benzyloxy)benzonitrile (8.3g) as a white. solid; NMR . * 
(CDCI 3 . TMS) 5 4.22 (s, 2), 5.23 (s.,2), 7.03 (d, 1), 7.43 (m, 7), 8.73 (d, 1). .., 

• ' ' •'**■■> 
30 . . , PREPARATION 8 

(Compounds of formula (HH)) > r . 

A. A slurry of hexane-washed sodium hydride (3 g, 75 mmol) in dimethyl 
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formamide (80 mL) was stirred as 'a soiu'tioh of A/^-butoxycarbonyl)-4-hydroxypiperidine 
(10 g, 50 mmol) In dimethyl formamide (10 mL) waVadded dropwise. Slight heating was 
used to initiate reaction, but the reaction needed to be cooled in an ice bath to control the 
reaction rate. Approximately 30 min after the addition was complete, solid 4-Viuoro-i- 
nitrobenzene (7.4 g, 52 mmbl) was added at once; the reaction was stirred for about 3 1 
hours. 'The reaction was poured into ice water. The phf of the resulting liquid' was 
adjusted to neutrality with 1 N hydrochloric acid. The resulting' solid was isolated by !c 
filtration, washed with water, and dried under reduced pressure to give 16 g of '4-(A/-(/- 
butoxycarbonyl)piperidin-4-yl)oxy-1 -nitrobenzene, NMR (CDCi 3 , TMS) 5 1 .45 (s/9); 1 .72 
(m, 2), 1.98 (m, 2), 3.38 (m, 2), 3.68 (m, 2), 4.62 (m, 1)/6.98 (m, 2), 8.19 (mi 2)'/ r ' 
B. : ' In a similar mariner, other compounds of formula (GG) are prepared. 
' G? r 51 A slurry of 4-(A/-(Nbutdxycarboriyl)pifDeridin-4-yl)oxy-^ -hitrbbenzene (1 5 1 
g,' 46.8 mmbl) in absolute ethano*r(500 mL:) and 'methanol (200 mL) was purged with 
nitrogen, treated with 10% palladi ; um bh carbon' (1,2 g, 50% water by wt.) and pladed bh a 
Parr Hydrogenator under 43 psi of hydrogen 'gas. : the catalyst was removed by filtration. 
* Solvent removal Under reduced pressure gave a solid after drying. Purification by flash 
silica gel chromatography using a step gradient of 50 to ; 85% etKyl acetate ! in hexane ' 
gave 11.7 g of 4-(A/-(f-butoxycarbonyl)piperidin-4-yl)oxybenzenamine, NMF? "(CbCI 3 , TMS) 
5 1 .45 (s, 9), 1 .7 (m, 2), 1 .86 (m, 2), 3.25 (m, 2), 3.68 ; (m, 2), 4.25 (m, 1 ); 6:63 (rri, 2), ■ 
6.76 (m, 2). 

D. In a similar manner, other compounds of formula (HH) are prepared. 

EXAMPLE 1 

(Compounds of formula (le)) 
A. ' To a mixture of 4-[(A/-(f-butoxycarbonyl)piperidin-4-yl)oxy]-3- 
trifluoromethyl-benzenamine (4.9 g) and 3-cyano-6-((4-methoxybenzyl)oxy)-1-(2- 
formylethenyl)benzene'(4 g) in MeOH (80 mL) was added acetic acid (0.73 g). The 
resulting solution was stirred at ambient temperature for 15 minutes and thehNaCNBH 3 
was added. The resulting solution was stirred at ambient temperature for 1 hour and 
concentrated. The residue was taken up in 100 mL of aqueous NaHCQ 3 and extracted 
with ethyl acetate (3X). The organic layer was dried, 'concentrated and purified on silica 
gel column (ethyl acetate/hexane, 3:7) to afford 5.7 g of 4-(A/'-(f-butoxycarbonyl)piperidin- 



WO 01/09093 PCT/US00/20390 

-56- 

4-yl)oxy-3-trifluoromethy^^ 

yl)benzenamine as a yellow oil. *. 

B. In a similar manner, other compounds of formula (Z) are prepared. 

C. To 4-(/V-(^butoxycarbonyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(6-((4- 
5 methoxybenzyl)oxy)-3-cyanophenyl)pr;op-2-en-1-yl)benzenamine (1.39 g) in 20 mL of 

CH 2 CI 2 was added ethyl 4-chloro-4-oxobutyrate (0.43 g) and pyridine (1 mL) at 0°C. The 
resulting solution was allowed to warm to ambient temperature for 30 minutes and then 
diluted with 100 mL CH 2 CI 2 . The organic layer was washed with saturated copper sulfate, 
dried and concentrated to afford 4-(A/-(f-butoxycarbonyl)piperidin-4-yl)oxy-3- 
10 trifluoromethyl-A/-(2-(ethoxycarbonyl)ethylcarbonyl)-A/-(3-(6-((4-methoxybenzyl)oxy)-3- 
cyanophenyl)prop-2-en-1-yl)benzenamine as a blue solid/ ■•• 

D. ,, In a similar manner, other, compounds of formula (AA) are prepared. 

E. To 4-(/V'-(Nbutoxycarbonyl)piperidin-4-yl)oxy-34rifluoromethyl-/V-(2-- ' % 
(ethoxycarbonyl)ethylcarbonyl)-/V-(3-(6-((4-methoxybenzyl)oxy)-3-cyanophenyl)prop-2-en- 

15 1-yl)benzenamine (5.2 g) in 80 mL of ethanol was bubbled in HCI gas at -78°C until the ^ 
solution was saturated. The solution wasi allowed to warm to ambient temperature and 
stirred for 16 hours. The solvent was removed under reduced pressure and the residue 
was taken up in 80 mL of ethanol. Ammonia- gas was bubbled into the solution for 4 
minutes at -78°C. The resulting solution was stirred at 60°C for 1 .5 hours and i 

20 concentrated. The resulting residue was separated on HPLC (MeCN/H 2 0, gradient) to 
afford 4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(2-(ethoxycarbonyl)ethylcarbonyl)-A/-(3-(6- 
(hydroxy)-3-amidinophenyl)prop-2»en-1-yl)benzenamine after concentration. 

F. In a similar manner, other compounds of formula (le) are prepared. 

25 EXAMPLE 2 

(Compounds of formula (If)) 
A. To 4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(2- r 
(ethoxycarbonyl)ethylcarbonyl)-/V-(3-(6-(hydroxy)-3-amidinophenyl)prop-2-en-1- 
yl)benzenamine (2.0 g) in 100 mL ethanol/H 2 0 (50/50) was add4d UOH (0.56 g) at , /; 
30 ambient temperature and the resulting solution was stirred at ambient temperature for 4 . 
hours. The reaction was acidified with trifluoroacetic acid, concentrated, separated on ; 
HPLC (CH 3 CN/H 2 0, gradient) and freeze-dried to afford 4-(piperidin-4-yl)oxy-3- 
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trifluoramethyl-/V-(2-(ra^ 

en-1-yl)benzenamine. 1 

B. > ; An a similar manner, other compounds of formula (If) are prepared. 

i . j.'ncs- . t: • :•. :. t.::-;::-. . ,v.., i * 

5 ■ • . EXAMPLE 3. ' ■ ' > 

(Compounds of formula (lg)) 
= A. ^To4-(piperidin^-yl)oxy-3-trifluoromethyl-/V-(2-(carboxy)eth^ 
. (3-(6-(hydroxy)-3-amidinophenyl)prop-2-en-1-yl)benzenamine (2.5 g) and ethyl" 
acetimidate (2 g) in ethanol (100 mL) was added triethyiamine and thesolutioh Was 
10 stirred at ambient temperature for 4 hours.. The-, solution was acidified with trifluoroacetic 
acid, concentrated, separated on HPLC (CH3CN/H 2 0, gradient) and freeze-dried to afford 
4-(AK1.-iminoethyl) 

(6-(hydroxy)r3-amidinophenyi)prop-2-eh-1-yl)benzenamine/^- 

■ B. . In a similar manner, other compounds of*formula (lg) are prepared. 
15 : . /, v.;.- . .'\-; , • . :.: ' , , 

■>v: -. : i< ■■:><';>:,.:. u, • EXAMPLE 4 

: (Compounds of formula (lb)) 

A. To 4-(piperidin-4-yl)oxy-3-trifiuoromethyl-A/-(3-(6-hydroxy-3- 
amidinophenyl)prop-2-en-1-yl)benzenamine (75 mg) in MeOH was added phenyl 
20 carbamate. (37 mg) and Et 3 N (0:073 mL). The reaction mixture was stirred at ambient 
temperature for .3 hours, acidified with trifluoroacetic acid and purified on HPLC (1 0-40% 
acetonitrile in water with 0.1% trifluoroacetic acid). The corresponding peak was 
collected and freezed dried to afford 4-(A/ f r (aminocarbonyl)piperidin-4-yl)oxy-3- 
trifluoromethyl-A/-(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine. 
25 B - In a similar manner, other compounds of formula (lb) are prepared. 

EXAMPLES ' 

(Compounds of formula (Id)) 

■ A. To a solution of 4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(2-' ' 

30 (carboxy)ethylcarbonyl)-A/-(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine 
(400 mg) in 100 mL CH 3 CN was added acetyl chloride (500 mg) and Et 3 N (1.28 g) at 
ambient temperature. The resulting solution was stirred at ambient temperature for 2 ■ 
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hours. ; LiOH. (500 mg) in (: water-(1.0 mL) was then added to.the reaction mixture. and the 
resulting reaction mixture was stirred at ambient temperature for 2 hours. Acidification 
with trifluoroacetic acid, concentration, . purification on HPLC (H 2 0/CH 3 CN, gradient) and 
freeze-drying afforded 4-(A/-(acetyl)piperidin-4-yl)oxy-3-trifluo^^ 
(carboxy)ethyicarbonyl)-/V-(3-(6-hy^r6xy-3-amidinophenyl)prop-2-en-1-yl)benzen 
B. In a. similar manner, other compounds of formula (Id) are prepared. 

EXAMPLE 6 

(Compounds of formula (lh)) 

A. A solution of 4-(/V-(f-butoxycarbonyl)piperidm^ ( 0.6 g, 
2.0 mmol) in dimethyl formamide (25 mL) was treated with. anhydrous potassium 
carbonate (0.56 g„4.1 mmol), spdiumjodide (0.61 g, 4-1 nnmol), a nd 3- , - ; 
((chloromethyl)carbonylamino)-4-(benzyloxy)benzonitrile,(0.65 g.;2..15 mmol) and was^. 
heated at 80°C for,5.5 hours. The;rea6tion was allowed to cool and poured onto ipe 3 . 
water. The, slurry was extracted wjth ethyl acetate. (3x), , Jh&combined organic, layers 
were washed with water (2x) and brine,. dried and concentrated. Purification by flash 
chromatography on silica gel using a step gradient of 20 and 50% ethyl acetate in hexane 
gave, after concentration, 1 g of 4-(A/"-(f-butoxycarbonyl)piperidin-4-yl)oxy-A/-(A/'-(6- 
benzyloxy-3-cyanophenyl)aminocarbonyl)methylbenzenamine, NMR (CDCI 3l TMS) 5 
1.45 (s, 9), 1.66 (m, 2), 1.82 (m, 2), 3.25 (m, 2), 3.68 (m, 2), 3.82 (d, 2), 4.25 (rri, 1), 4.35 
(m, 1), 5.02 (s, 2), 6.53 (m, 2), 6.8 (m, 2), 6.9 (d, 1), 7.12 (m, 2), 7.28 (m, 4), 8.02 (s,1), 
9.58 (s,1). 

B. In a similar manner, other compounds of formula (IJ) are prepared. 

. C. A solution of 4-(A/"-(f-butoxycarbonyl)piperidin-4-yl)oxy-A/-(/V'-(6-benzyloxy- 
3-cyanophenyl)aminocarbonyl)metfiylbenzenamine (1g, 1.8 mmol) in absolute ethanol 
(120 mL) and methylene chloride (20 mL) was placed under a nitrogen atmosphere, 
cooled in a dry ice/2-propanol bath, and treated with hydrogen chloride gas until a 
saturated solution was obtained. The flask was sealed with. a septum and allowed to 
warm to : .ambieM temperature overnight. Solvent was removed under reduced pressure. 
The residue was dissolved in absolute ethanol. treated with ammonia gas, and heated at 
reflux for about 4 hours. Solvent was removed under reduced pressure. Purification by 
preparative HPLC using a 15-55% gradient of acetonitrile (0.1% trifluoroacetic acid) in 
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watePKOM'/o trinuoroacetic acid) gave 'about ■■*&W'Wm?MrtHy^MN4& L ^ 
berizyloxy-3-amidinophehyl)amin6carbonyl)methylbenzenam '(DMSCl.TMsj 8 

1 .76 (rrV2H), 1 . ; 95 (m, 2Hj; 3.05' (rh, 2H), 3.22 (m;2H), 3:82 (s, 2H), '4^1 (m. l'lH)' lf 5 22 
(s, 2H). 6.53 (d, 2H). 6.82 (d;>2H), 7.1 (m; 2H). 7.32'(m;'5H);'7:52 (m. ffttttiffrfflj: 
9.02 (s, 1H), 9 21 (s, 1 H). ■ ' ' •.. :.yfl r ■ . ... .>• ,-, - n 

; D . In a similar manner, other cbmpduhds of formula (In) are 'prepared. 

■3 EXAMPLE 7 

-(Compounds of formula (li)) 

A. A solution of 4-(piperidin-4-yl)oxy-^(A/^(6-ben'zyioxy-3- ' 
cyanoph-enyl)aminocarbonyl)-methylbenzenamine ! (6;3 g; 6.3 mmol) in ethahol (25 mL) • 
and triethylamine (5 mL)' was treated with ethyl acetimidalehydftchlbride (2 g^6 mmol) 
and stirred overnight at ambient temperature^ by HPLC 
analysis [1 5-55%' gradient of acetoriitrile (0: 1 trifluoroacetic 'acid) ; and water v (0. 1 % ' 
trifluoroacetic acid)].' Solvent^was rembved under reduced'pressure. - M 

added arid removed to yield a mixture of compounds 1 of formula (li), 4-(AT- y '- ! 
(acetyl)piperidiri-4-y!^ >. ; < ,o ; . , ., , > 

amidinophenyl)aminocarbonyl)methylberi 2 enamine and 4-(A/'Hl^imindethyl)piperidin^- 
yl)oxy^-(/VH6-ben Z ytoxy-3-amidinophenyl)-aminocarbdnyl)rhethylbenzenamine; - 

B. In a similar manner, other compounds of formula (li) are prepared. 

EXAMPLE 8 

(Compounds of formula (lj)) " - : - 
A. A mixture of compounds of formula (li), 4-(/V"-(acetyl)piperidin-4-yl)oxy-A/- 
(A/'-(6-benzyloxy-3-amidinophenyl)aminocarbonyl)methylbenzenamine and 4-(AT-( 1 - 
iminoethyl)piperidin-4-yl)oxy-A/-(A/'-(6-benzyloxy-3-amidinophenyl)aminocarbonyl)- 
methylbenzenamine (0.3 g v 5.8 mmol) in a mixture of absolute ethanol (100 mL)'and 
acetic acid(5 mL) was degassed'with nitrogen and treated with' 10% palladium dri carbon 
(0.3-g, 50% water by wt):-The reaction;. was. placed on a Parr Hydrogeriator under 43 psi 
of hydrogen gas.forapproximately-2 hours. . Catalyst was removed by filtration and ' 
solvent was removed under reduced pressure. Purification by preparative HPLC using' a 
15-55% gradient of acetonitrile (0.1% trifluoroacetic acid) and water (0. 1 % triflubroacetic 
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acid) gave 0.2 g of a compound of formula (Ij) vyhere X is.NH, i.e., 4-(A/"-(l- . 
iminoethyl)piperidin-4-yl)oxy-/y-(/VK6 r .. 

methylbenzenamine, NMR (DMSO.TMS) 5 1.68 (m,2), 1.95.(m, 2), { 2.23, (s, 3), 3.5 (m, 
2), 3.72 (m, 2), 3.82 (s, 2), 4.41 (m,.1 ,) ?:; 6,57;" (d, 2), 6.82 (j^ 2) li: 7.02 (cl > 1 ), 7.3{J..(d, c p, , 
8.56 (s, 1), 8.60 (s, 1), 8.8 (m, .2),.9.1.2 '(s, 3), 9 : ?l ! (s l .1) l 11.3 (m, 1), ppm, .Anal. 
(C22H28N 6 03-H 2 0-3.5C 2 HF 3 02), and 0.04g of a compound of forrmjla (Ij) where X is O, i.e., 
4-(A/ , -(acetyl)piperidin-4-yl)oxy-A/-(N-(6-hydroxy-3-a 

methylbenzenamine, NMR (DMSp, TiyiS) 8^,48 (m, 2), 1..J32 (m, 2) t ZQr : (s t 3) K 3.2 (m t , 
2), 3.65 (m, 4), 4.38 (m, 1). 6.57 (d, 2)„6.82 (d, 2), 7.02 (d, 1.) ?: 7.38.(d, 1 ), 8.60, (m, 4), 9.1 
(s, 3), 9.42 (s, 1), .9.21. (s, 1), 11.2 (s, ; 1) ppm, Anal. (C aa H 27 N 5 pcl!^H a Q.2.1C l HF304). 
B. , In a similar manner, other compounds of formula (Ij) are prepared. 

.EXAMPLE, 9, . k .«../; , ,. 

In methods similar to those, described above in Examples 1-8 i: the following 
compounds of the invention were r prepared: v ,~ : ■-„,,».. -i v ■•* - : . 

4-(A/ , 41-iminoethyl)piperidin-4-yl)qxy-N-(/VH3-: . : r v ' ■ ' 

amidinophenyl)aminocarbony|)methylbenzenamine; 5H .. vl . , :j 
4-(piperidin-4-yl)oxy-/V-(yV-(6-hydroxy-3- > v ... ; 

amidinophenyl)aminocarbonyl)methylbenzenamine; :.: .. ;fu . ..;:-<-. 
4-(/\T-(1-iminoeAhyl)piperidin^^ 

methylbenzenamine; t ^ , . .:•,/<;>'/, • 

4-(AT-(acetyl)piperidinH*-yl)oxy-N-^ , 

methylbenzenamine; ■ • .. 
4-(A/ , ^1-jminoethyl)piperidin-4-yl)oxy^^^ ..... 

amidinophenyl)amino)carbonyl)methylbenzenamine; 
4-(/V"-(1 -iminoethyl)piperidin-4-yl)oxy-/y-(1 -(/VV(3-amidinopheny!)aminqcarbpnyl)- 

ethyl)benzenamine; -v. ... .* - ,• ■ ■ . ; , 

4-(/V'-(1-iminoethyl)piperidin-4-y^ 

amidinophenyl)amino)carbonyl)methylbenzenamine; . , r . 

4-(N' , -(1-iminoethyl)piperidin-4-yl)oxy-/V-(methyl)-N-((/V , -(3- 

amidinophenyl)amino)carbonyl)methylbenzenamine; ■ 
4-(A/'^1-iminoethyl)piperidin-4-yl^ ,- 
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amidinophehyi)aminbcarbbnyl^ 1 ' 

4-(/V''-(1-imiri6ethyl)'piperi^ M -' 

amidinbphehyi)aminocarb^ , v " " K f : * . • 

4-(piperidiii4-y^^^ 

5 amidinophenyl)ahnino^ ^ 

4-(/V i, -(1.imihoethyi)pipe7W • ' < 

amidinopheriylj^ : j *- y *- v : 

4-(/V^(1-iminbethyl)piperidin-4-yi)6xy-^ 
" - >r {AP-(3^amidinophenyi)amihb 
10 4-(/V' , -(1-imindethVl)piperidin-4-yl)oxy-3-trifl 
(A/-(6-hyd^ 
4-(W"-(methyl)piperidin-4-yl)ox 

amidinophenyl)aminocarbonyl)ri^ 
4-(/V' , -'(methyl)pjperidin-4-yi^ ■ 

15 amidinophenyl)aminorarbonyl)methylbehzenamihe; v 1 ■■ 

4-(AT-(methyl)piperidin-4-yl)o^ 

amidinophenyl)aminocarbbty^ ' / 

4-(/V'Xmethyl)piperidin-4-y^ , • 

amidinophenyl)aminocarbohyl)methylbenzenami^^ ' ' 

20 4-(/V'4methyl)pipendih-4-yl)oxy-3-trifluoromethyl-^ 

amidinophenyl)aminocarbonyl)methylbenzenamine; ! 1 
4-(A/'4methyl)pipe?idi^ 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(piperidin-4-yl)6x^ • 

25 4.(/V'-(1-iminoethyl)piperidin^-yl)bxy-3-trifluorbmethyl-^ 

(6-hydrbxy-3-amidinophenyl)propyl)behzenamine; 1 ' - 

4-(/V'-methylpiperidin^^ 
4-(piperidin-4-yl)oxy-3-trifluorom 

amidinophenyi)p^opyl)berizenamine; , ' ii ' ,, ■ ■ ■ * : ; 

30 4-( A/41-iminoethyl)piperidin-4-yl)bxy-3-trifluoromethyl^ 
amidinophenyi)propyl)berizenamine; - 
4-(A/'-(t-iminoethyl)piperi^^ - 
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.yl)benzen^mine; . — ----- • : .^,.. r ..^. ■. 

4~(A/-(1-iminoethyl)piper|din-4-yl)oxy-A/-(3-(3-am 
4-(A/-(1-iminoethyl)piperidin-4^ 

amidinophenyl)prop-2-eriTl-yl)benzenamine; - - r > 

4-(/V'-(1-iminoethyl)piperidin^ 

. amidinophenyOprop^-en-l-yOb^nzenarnine; . <• . "V , , 

4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-/V^ 

1 -y!)benzenamine; , 
4-(/V-(1-iminoethyl)piperidin^-yO^ 

en-1 ^yObenzenamine; ' , 

4-(/V^1-iminoethyl)piperidin-4-yl)o^ 

en-1-yl)-N-(3 T (3-amjdinophen .. - 

4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-fluoro-/V-(3-(3-amidinpph 

yl)benzenamine; . , : 

4-(/V'-(1-iminoethyl)piperidin-4-yO^^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; ; , 
4-(piperidin-4-yl)oxy-3-(ethoxycarbonyl)-/V-(3-(3-amjdinopheny^^ 

yl)benzenamine; , ' / 

4-(piperidin-4-yl)oxy-3-(ethoxycarbonyl^ 

amidinophenyl)prop-2-en-1-yJ)benzenamine; 
4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy T 3-(ethoxycarbonyl)-A/-(ethoxycarbonylm 

(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(piperidin-4-yl)oxy-3-trifluoromethy^ 

yl)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4-yl^ 

yi)benzenamine; 

4-(N-acetylpiperidin-4-yl)oxy-3-trffl^ - 

en-1 Ty|)benzenamine; 
4-(N-(1-iminoethyl)piperid^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(piperidin-4-yl)oxy-3-trifluoromethyi-A/r(3-(6-benzyloxy-3-amid^ - 

yl)benzenamine; t 
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4-(piperidin-4-yl)oxy-/^ 
4^(A/%(1^minbethVI)piperidiri^ 

yl)benzeriamine; ■ •'' l - i >' " r - :i" :K.<,: ^ 

4-(A/^(l-iminoethyl)piperidin.4-y!)oxy«A/-(i-methyfeth 

1-yl)benzenarriine; - s -./u"-.,,.!-.*:----, . i :■*.-<. - Jv * -;r::. ; .-.^k r - ; ■ ■ .t > * : : 

4-(/V41-iminoethyl)piperidin-4-yl)oxy-/V.(3.(6^ 
■ ~ I- yl)benzeriamine;' ; : ' -fl-. 4. -ril-.v- ") *\\: * 

4-</V'-(1-iminoethyl)piperidm^ 

v amidinophenyl)pr6p-2-en-1-yl)b6nzehamine; w ! : '■ * i? ; 

4-(A/'-(1-iminoethyl)piperidi^ 

v '(3-amidinophehyl)pr6p-2-en-1-yl)beriz^ ■ * - v. ^ ' 

4-(A/41-iminoethyl)piperidiri^ * * -. 

amidinopheny!)pr6p-2-en-1^ { <' • :n ■ 

4-(/VH1-iminoethyl)piperidin-4^ 

amidindphenyl)prbp^ (: • • : ; ^ ■ - 

4-(/V-(1-iminoethyl)piperidin-4-y!)oxy-3-fldord-/V-(am 

amidinophenyl)prop-2-en-1-yl)beh2e - *- r% ''^ ■ < — 

4-(W^1-iminoethyl)pip^^ 

o ; amidinophenyl)prdp-2-en-1-yl)benzen 
4-(piperidin-4-yl)oxy-3-carboxy-/^ 
4-(piperidin^-yl)oxy-3-(m^ 

yl)benzenamine; ' - 

4-(A/'-(1-iminoethyr^ 

yl)benzenamine; - 

4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-(methoxycarbonyl)-A/-(3-(3.a 
en-1-yl)benzenamine; 

4-(A/-(methyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/.(3 

en-1 -yl)benzenamine; 
4-(A/'-(1-iminoethyl)piperi^^^^ • 

amidinophenyl)prop-2-en-1-yl)benzenamine; ; ■ '• ■ . 

4-(N'-<methyl)piperidin-4^ 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(/V4lHminoethyl)piperid*m^ 

hydroxy-3-amidinophenyl)prop.r2-en-1-yl)benzenamine; . ■ , :.r 
4-(/V^1-iminaethyl)piperidin-4-^^^ ■„ 
hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenarnine; r 
5 4-(piperidin-4-yl)oxy-34riflu^^ 

2-en-1-yl)benzenamine; , , , Cm . 

4-( -iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((1 -methylethyl)carbonyl)-A/-(3- 

(6-hydroxy-3-amidinopheny|)prop-2-en-1-yl)benzenamine; 
4-(/V-(1-iminoethyl)piperidin^-yl^ 
10 amidiriophenyi)prop-2-en-1-yl)benzenamine; 
4-(N-(1nminoethyl)piperidin-4-yO 

amidinophenyl)prop-2-en-1-yl)benzenamine; - 
4-(piperidin-4-yl)oxy-3-trifluorom 

hydroxy-3-amidinophenyi)prop-2-en-1-yl)benzenamine; . 
15 4-(piperidin-4-yl)oxy-3-trifluorometo^^ a* 
amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(piperidin-4-yl)oxy-3-trifluorome^ 

en-1-yl)benzenamine; v 
4-(/V-(1-iminoethyl)piperidin^^ 
20 (6-hydroxy-3-amidinopheny!)prop-2-en-1-yl)benzenamine; 

4-(A/'-(acetyl)piperidin-4-yl)oxy-34rifluoromethyl-A/-(2-(carboxy)eth - 

hydroxy-3-amidinophenyi)prop-2-en-1-yl)benzenamine; 
4-(N'-(methyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(2-(methoxycarbon 
(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
25 4-(A/-(methyl)piperidin-4-yl)oxy-34ri 

amidinophenyl)prop-2-en-1-yl)benzenar^iine; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy^^ ;? 

hydroxy-3-amidinophenyl)prbpT2-en-1-yl)benzenamine; ■ 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-34rifluoromethyl-/V-(ben x 
30 amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(/V'-(1-iminoethyl)piperidi^ i 
amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(W'-(T-imirioe^ 

amidinophenyl)prop-2-eri^ T/; s ""-• > --^ /V, "" ; 

4-(A/-(amindcarbohyijpiperid l ' ' 

amidinophenyl)prop-2^en-1-yl)beW^ ^ ' ' • ?: ** 

5 4-(/V^(1-irtiinctethy^ ,] v-'.- ~ 4 f:v ' ; ° * 

(methoxycarbony!)ethylcarbonyl)-A/-(3-(6-hydroxy-3-amidino 
1 r yl)behzenamiiW % ' > » ^ , "" : -" : ^ 0,i " ' ■* — , v r, • M , ; . . ■ > 

4-(/V-(1-iminoethyI)pipen^^^ 

(6-hydroxy-3-amid^ 
10 4-(A^-(methylsulfonyl)piperidin-4-yl)oxy-3-trifIuarom *' 

amidinophenyl)prbp^2-^ J J r ' • J / ^ 

4-(A/'-(methylsulfonyl^ 

(6%dirbxy-3-amidinbpte^ K ' Ki; - 

4-(/V-(1-iminoethyl)piperidii^^^ i ' ;:;,;,f ' i! ' ! ! ' v ' : 

1 5 (ethoxycarbdnyl)(^ ■ ' <"-'- • 

yl)benzenamine; ; ■ : ;Si»3\. :d( ; y . 

4-(N-(methyl)piperidifc^ 

(3-(6-hydroxy>3-amidinophenyl)prop-2-en-1-yl)benzenamin r ; ' 
4-(/V-(acetyl)piperidin-4-yl)oxy-3-trifluorometHyi-A/^ 

20 (6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenam 
4-(A/-(i:iminoe^ - 

(ethoxycarbonyl)ethylcarbonyl)-N-(3-(6-hydroxy-3-amidin 

yl)benzenaminie; 
4"(N-(ethoxycarbonyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(6-^ 
25 amidinophenyl)prop-2 : en-1-yl)benzenarhine; '•■ ' • 1 ■• 

4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-(hitro)-/V-(am 

amidinophehyl)prop-2-en-:1-yl)berizenamine; ■ ' - ,; - = . 

4-(A/'-(ethoxycarbonylmethylp^ 

(ethoxycarbonyl)ethylcarbonyl)-A/-(3-(6%droxy-3-a : * 

30 yl)benzenamine; . , • . 

4-(/VH1-iminoethyl)p^^ 

di(ethoxycarbonyl)ethyl)aminoca^ 
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yl)benzenamine; - - ; • k 

4-(N-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((1 ,2- 

di(carboxy)ethyl)aminocarbonyl)-/V-(3-(3-amidinophenyl)prop-2-en-1 - 

yl)benzenamine; - v ; ■ »> ■ 

5 4-(piperidin-4-yl)oxy-3-carboxy-N-(2-(carboxy)ethylcarbonyl)-7V-(3-(3-amid^ 

2-en-1-yl)benzenamine; - - '■ ' 

4-(/V41-iminoethyl)piperidin^-yl)oxy-3-carboxy-A/-(2-(carboxy)ethylcarbon^ 

hydroxy-3-amidinophenyl)prop-2-en-1 -yl)benzenamine;fr - 
4-(/V , -(1-iminoethyl)piperidin-4-y!)oxy-3-carboxy-A/-(2-(carb 
10 1 amidinopheny!)prop-2-en-1-yl)benzenamine; 

4-(/S/-(acetyl)piperidin-4-yl)oxy-3-trifluorornethyl-/V-((1,2- 

di(ethoxycarbonyl)ethyl)aminocarbo^ % 

yl)benzenamine; ' >At - 

4-(/V-(acetyl)piperidin-4-yl)oxy-3-trifluoromethyl-/V-((3 t 4- 
15 di(ethoxycarbonyl)phenyl)carbonyl)-/V-(3-(3-amidinophenyl)prop-2-en'1- ; - -v? 

yl)benzenamine; 
4-(A/-(carboxymethyl)piperidin^-yl)oxy-3-trifluoromethyl-A/-(2-(Ga 

(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V-(acetyl)piperidin-4-yl)oxy-3^^ 
20 A/-(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((3,4- 

di(carboxy)phenyl)carbonyl)-/V-(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V-(methyI)piperidin-4-yl)oxy-3-trifluoromethyl-/V-((1 l ^ 

A/-(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
25 4-(/V'-(acetyl)piperidin-4-yl)oxy-3-t^ 

(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(W-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluorornethyl-r\/-((3 l 4- 

di(ethoxycarbonyl)phenyl)carbonyl)-A/-(3-(3-amidinophenyl)prop-2-en-1 - 

yl)benzenamine; U 
30 4-(/V'-(methyl)piperidin-4-yl)oxy-34fiflupromethyl-/V-((3,4-d^ 

(3-(3-amidinophenyl)prop-2-en^1-yl)benzenamine; 
4-(A/-(methyl)piperidin-4-yl)oxy-3-trif[uoromethyl-/V-((3,4- 
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di(ethoxycarbonyl)phenyl)carbonyl)-yV-(3-(3-amidinophenyl)prop-^ 
yl)benzenamine; if 

4-(/V-(cafboxymetW 

(3-(3-amidinophenyl)prop-2-en-1-.yI)benzenamine; 
4-(A/'-(earboxy^ 

di(cartoxy)phenyl)carbonyl^ 
4-(/V-(cacboxymethyl)pipe^ 

en-1-yl)benzenamjne; f ,s - 

4-(piperidin.4-yl)oxyT3-(ethoxycarbonyl)-/V-(3-(3-amid 

amidinophenyl)prop-2-en-1-yl)benzenamine; w % 

4-(pjperidin-4-yl)oxy-3-trifluoromethyl-/V-(3-(6-benzyloxy-3-am 
/V-(3-(6-benzy!oxy-3-amW ^ s 

4-(W-(1-iminoethyl)p^ 

1- yl)benzenamine; 

4-(piperidin-4-yl)oxy-/y-(2^ ^ , 

yl)benzenamine; 

4-(piperidin-4-yl)pxy-A/-(2-methyl-3-(6-ben2yloxy-3-amidinoph 
yl)benzenamine; 

4-(/V'-(1 7 iminoethyl)piperidin-4-yl)oxy./V-(2-methyl-3-(6-hydrox^ 
en-1-yl)benzenamine; 

4-(/VHacetyl)piperidin"4-yl)pxy-/V-(2-methyl-3-(6-hydroxy-3^ 
yl)benz.enamine; 

4-(AT-(1-lminoethyl^ 

2- en-1-yl)benzenamine; . 

4~(piperidin-4-yl)oxy-3-carboxy-A/-(2-(carboxy)ethylcarbonyl)-A/.(2-methyl-3-(3- 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/^1-iminoethyl)piperidin-4^^ 

3- (6-hydroxy-3-amidinophenyl)prop-2-en-1-yI)benzenamine; : 
4-(/V'-(1-iminoethyl)piperi^^^ 

3-(3-amidinophenyl)prop-2ren-1 -y!)benzenamine; 
'4-(A/Xcarboxymethyl)piperidi^ 

(2-methyl-3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
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4-(piperidin-4-yl)oxy-^ 

4-(/V'-(1-iminoethy!)piperidin-4-yl)oxy-/V-(2-methyl-3-(6-hydroxy 
yl)benzenamine; 

4-(A/-(actyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(2-(ethoxycarbonyl)ethylc^ 
methyl-3-(6-hydroxy-3-amidino^^ . 

4-(/V-(actyl)piperidin-4-yl)o^ 

3-(6-hydroxy-3-amidinophenyl)prop-1-yl)benzenamine; 

4-(A/ , -(lHminoethyl)piperidin-4-yl)oxy-3-nitro-/V-(3-(3-amidinophenyl 

4.(^L(acetyl)piperidin-4-yl)oxy-3-methoxy-A/-(3-(3-amidinoph^ 

4-(/V'-(i-iminoethyl)piperidin-4-yl)oxy-A/-(3-(3-amidinophenyl)benzy 

4-(piperidin-4-yl)oxy-3-(ethoxy^ 

4_(/V^(i-jminoethyl)piperidin-4-yl)oxy-3-(ethoxycarbonyl^ , 

amidinophenyl)benzyl)benzenamine; 
4-(/S/'-(i-iminoethyl)piperidin-4-yl)oxy-3-carboxy-A/-(3-(3- 

amidinophenyl)benzyl)benzenamine; ...... ...... 

4-(piperidin-4-yl)oxy-3-(ethoxyca^ 

amidinophenyl)benzyl)benzenamine; 
4-(N'-(1-iminoethyl)piperidin-4^ 

(3-amidinophenyl)benzyl)benzenamine; 
4-(/V^i-jminoethy!)piperidin-4-yl)oxy-3-carboxy-/V-(carboxym 

amidinophenyl)benzyl)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(3- . , . 

amidinophenyl)benzyl)benzenamine; 
4-(piperidin-4-yl)oxy-3-trifluoromethyl-/V-(3-(3-amidinophenyl)benzyl)be 

4-(W-(1-iminoethyl)piperidin^ 

amidinophenyl)benzyl)benzenamine; 
4-(/S/-(l-iminoethyl)piperidin-4-yl)oxy-3-(ethoxyrarbonyl)-W-(3-(3-a^ 

N-(3-(3-amidinophenyl)benzyl)benzenamine; 
4-(/V-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-/V-(3-(3-amidinophenyl) x 

amidinophenyl)benzyl)benzenamine; , 
4-(tetrahydropyran-4-yl)oxy-3-trifl^ 

1-yl)benzenamine; 
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•4-(thian-4.ylj^ m 

yl)benzenamirie. ' 1 ,; 4- 

EXAMPLE 10 1 w 

This example illustrates the preparation of representative pharrriacetitical 1 
compositions for oral aSmihisWtlbn containing a compound of theWentioK'br a ' 
pharmaceutical acceptable salt thereof: 1 1 x. 

: A- :) Ingredients : ' ' ^ y v ! %w\M " 

Compound of the invention 20 0% : 

1 Lactose " ■ ! 79:5% 

Magnesium stearate ' 0.5%' 

The above ingredients are mixed and dispensed into hard-sh^ 
containing 100 mg each, one capsule would approximate a total daily dosage! 

B. Ingredients * • ' %wt./Wt. {i ' ' 
Compound of the invention 26 6% 
Magnesium stearate '** : 0.9%" » ■ 
Starch 1 ! g;6% "' " 
Lactase : \ * ' ' 69.6% 

PVP (polyvinylpyrrolidine) 0^% 
The above ingredients with the exception of the magnesium stearate are 
combined and granulated using water as a granulating liquid. The formulation is then 
dried, mixed with the magnesium stearate and formed into tablets with an appropriate 
tableting machine. - ' - : * 

C. Ingredients . 
Compound of the invention ' q.1 g 
Propylene glycol 20.0 g 

' Polyethylene glycol 400 20.0 g 

Polysorbate 80 ' 1.0 g 

\ Water q.s. 100 mL 

The compound of the invention is dissolved in propylene glycol, polyethylene 
glycol 400 and polysorbate 80. A sufficient quantity of water is then added with stirring to 
provide 100 mL of the solution which is filtered and bottled. 
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D. Ingredients % wt./wt. 
Compound of the invention 20.0% 
Peanut Oil . . 78.0%, ? 
Span 60 . 2.0% , 

5 The above ingredients are melted, mixed and filled into soft elastic capsules. 

E. Ingredients % wt./wt. 
Compound of the invention 1 .0% 
Methyl or carboxymethyl cellulose 2.0% 
0.9% saline q.s. 100 ml_ 

10 the compound of the invention is dissolved in the cellulose/saline solution, filtered 

and bottled for use. 

EXAMPLE 11 

This example illustrates the preparation of a representative pharmaceutical 
15 formulation for parenteral administration containing a compound of the invention, or a 
pharmaceutically acceptable salt thereof: 
Ingredients 

Compound of the invention . 0.02 g 

Propylene glycol , 20.0 g 

20 Polyethylene glycol 400 20.0 g 

• b ■ 

Polysorbate 80 1.0 g 

0.9% Saline solution . q.s. 100 mL 

The compound of the invention is dissolved in propylene glycol, polyethylene 
glycol 400 and polysorbate 80. A sufficient quantity of 0.9% saline solution is then added 
25 with stirring to provide 100 mL of the I.V. solution which is filtered through a 0.2 m 
membrane filter and packaged under sterile conditions. 

EXAMPLE 12 

This example illustrates the preparation of a representative pharmaceutical 
30 composition in suppository form containing a compound of the invention, or a 
pharmaceutically acceptable salt thereof: 
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Whqredlents . % wt./wt. 

Compound of the invention 1.6% 

Polyethylene glycol 1000 74.5% 

Polyethylene glycol 4000 24.5% 

the ingredients are melted together and mixed on a steam bath/ and poured into 

molds containihg*2.5 g total weight. 1 Vil 

EXAMPLE 13 

T !l iS . eXan ? pl ^ lllustrates the preparation of a representative pharmaceutical 
formulation for insufflation containing a compound of the invention, or a pharmaceutically 
acceptable salt thereof: 

Inqredients Q/o ^ /wt 

Micronized compound of the invention 1 .o% 

Micronized lactose 99.0% 
The ingredients are milled, mixed, and packaged in an insufflator equipped with a 
dosing pump. l i ; . 

EXAMPLE 14 

This example illustrates the preparation of a representative pharmaceutical 
formulation in nebulized form containing a compound of the invention, or a 
pharmaceutically acceptable salt thereof: 

Ingredients % wt /wt 

Compound of the invention 0.005% 
Water 89.995% 
Eth'anol 10.000% 
The compound of the invention is dissolved in etnanol and blended with water. 
The formulation is then packaged in a nebulizer equipped with a dosing pump. 

EXAMPLE 15 

This example illustrates the preparation of a representative pharmaceutical 
formulation in aerosol form containing a compound of the invention, or a pharmaceutically 
acceptable salt thereof: 
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Inaredients , % wt./wt. 

Compound of the invention . . 0.10% 

Propellant 11/12 98.9(^% 

Oleic acid 1.00% 

. : r. . - ' , ;'. ■ • " i':, . ■ V. •-. V 

5 The compound of the invention is dispersed in oleic acid and the propellants. The 

. ' *• ;• -n 

resulting mixture is then poured into an aerosol container fitted with a metering valve. 

EXAMPLE 16 

• :,: i . , • * • ic. a;.-. - * 

(/n wYro assay for Factor Xa and Thrombin) 

" ■". :.. . . " ' t; v 

10 This assay demonstrates the activity of the compounds of the invention towards 



factor Xa, thrombin and tissue plasminogen activator. The activities were determined as 
an initial rate of cleavage of the peptide p-nitroanilide by the enzyme. The cleavage 
product, p-hitfbaniline, absorbs at 405 nm with a molar extinction coefficient of 
9920 NT 1 cm 1 . 

1 5 Reagents and Solutions : ^ 
Dimethyl sulfoxide (DMSOj (Baker analyzed grade). 
Assay 5 buffer: 

' ' 50 mM 'TrisHCi; 150 mM NaCi, 2.5 mM CaCI 2f and 
0.1% polyethylene glycol 6000/ pH 7.5; 
20 Enzymes (Enzyme Research Lab.): r ">- 1 • JV 

1 . Human factor Xa stock solution: 0.281 mg/mL in assay buffer, stored at -80°C 
(working solution (2X): 106 ng/mL or 2 nM in assay buffer, prepare prior t6 use). 

2. Human thrombin stock solution: Concentration as specified by the supplier, stored 
at -80°C (working solution (2X): 1200 ng/mL or 32 nM in 'assay buffer, prepare 

25 prior to use). ■ 

3. Human tissue plasminogen activator (tPA) (Two chains, Sigma or American 
Diagnostica Inc.) stock solution: Concentration as specified by the supplier, stored*, 
at -80°C (working solution (2X):'1361 ng/mL or 20 nM in assay buffer, prepare 
prior to use). 

30 Chromogenic substrates (Pharmacia Hepar Inc.): 

1. S2222 (FXa assay) stock solution: 6 mM in deionized H 2 0, store at 4°C (working 
solution (4X): 656 faM .in assay buffer). 
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2. S2302 (Thrombin assay) stock solution: 10 mM in deionized ri 2 b' f stored at 4°C 
(working ' solution (4X): 1200 uM in assay buffer). " 

3. S2288 (tPA assay) stock solution: 10 mM in deionized H 2 o! stored at 4°C (working 
solution (4X): 1484 uM in assay buffer for Sigma tPA, or 11 20 uM for American 
Diagnostica tPA). 

Standard inhibitor compound stock solution: 

5 mM in DMSO, stored at -20°C. 
Test compounds (compounds of the invention) stock solutions: 

10 mMJn DMSO, stored at -20°C. ~ " ,J 

Assay procedure : 

Assays were performed in 96-well microtiter plates in a total volume of 200 ul 

-'f.^v&w.. 1 . ». : . v> »•.■.;-- cH., /■:.! rsi/:!»fif.;" " n v-, „'>:!yo^O -j { . a-. ^ *Q ,* j,v ? - . 

Assay components were in final concentration of 50 mM TrisHCI. 150 mM NaCI 2 5 mM 
CaCI 2f 0.1% polyethylene glycol 6000, pH 7.5, in the absence or presence of the standard 
inhibitor or the test compounds and enzyme and substrate at following, concentrations: 
(1) 1 nM factor Xa (0.1 nM or 0.2 nM factor Xa for, compounds^ 
range) and 164 uM S2222; (2) 16 nM thrombin and 300 uM S2302; and (3) 10 pM tPA 
and 371 uM or 280 uM S2288. Concentrations of the standard inhibitor compound in the 
assay were from 5 uM to 0.021 uM in 1 to 3 dilution. Concentration, of .the test - 
compounds in the assay typically were from 10 uM to 0.04.1. uM in 1 to 3 dilution. For 
potent test compounds, : the concentrations used in the factor Xa assay were further 
diluted 100 fold (100 nM to 0.41 nM) or. 1000 fold (10 nM to 0.041 nM).>AII substrate 
concentrations used are equal to their values under the present assay conditions. 
Assays were performed at ambient temperature. . V 

The first step in the assay was the preparation of 10 mM test compound stock 
solutions in ; DMSO (for potent test compounds, 10 mM stock solutions were further 
diluted tq.0.,1 or (X01 : utylfor the-factorvXa assay), followed by. the preparation of test 
compound working solutions ;(4X) by a serial dilutions of 1 0 mM stock solutions with 
Biomek 1000 in 96 deep well plates as follows: r : 

(a) Prepare a 40 uM working solution by diluting the 10 mM stock 1 to 250 in assay 
, buffer in 2 steps: >1 to 100; and 1 to 2.5. - 

(b) Make another five serial dilutions (1:3) of the 40 uM solution (600 uL for each 
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concentration). A total of six diluted test compound solutions were used, in the 
assay. . 

Standard inhibitor compound (5 mM stock) or DMSO (control) went through the same 
dilution steps as those described above for test compounds. , ti 

The next step in the assay was to dispense 50 \iL of the test compound working 
solutions (4X) (from 40 \iM to 0.164 n-M) in duplicate to microtiter plates with Biomek. To 
this was. added 100 \xL of enzyme working solution (2X) with Biomek. Tfte resulting 
solutions were incubated at ambient temperature for .10 minutes. 

To the solutions was added 50 of substrate working solution (4X) with Biomek. 

The enzyme kinetics were measured at 405 hm at 10. seconds intervals for five 
minutes in a THERMOmax plate reader at ambient temperature. When a lower - 
concentration of factor Xa was needed in the factor Xa assay, the enzyme kinetics were 1 
measured for fifteen minutes (0.2 nM factor Xa) or thirty minutes (0.1 nM factor Xa) at 
ambient temperature. 
Calculation of K ; of the Test .compounds : ' 

Enzyme initial rates were calculated as mOD/min based on the first two minutes 
readings. The IC 50 values were determined by fitting the data to^the! logTlogit equation 
(linear) or the Morrison equation (non-linear) with an EXCEL spread-sheet. .R values 
were then obtained by dividing the IC 50 by 2. Routinely, Kj (factor Xa) values less than 3 
nM were calculated from the Morrison equation, 

Compounds of the invention, when tested in this assay, demonstrated the 
selective ability to inhibit human factor Xa and human thrombin. 

EXAMPLE 17 

(In vitro assay for Human Prothrombinase) 
This assay demonstrates, the ability of the compounds of the .invention to inhibit 
prothrombinase. Prothrombinase (PTase) catalyzes the activation of prothrombin to yield 
fragment 1 .2 plus thrombin with meizothrombin as the intermediate. This assay is an end 
point assay. Activity of the prothrombinase is measured by activity of thrombin (one of 
the reaction products) or by the amount of thrombin formed/time based on a thrombin 
standard curve (nM vs mOD/min). Fonjetermination of IC 50 (PTase) of the compounds of 
the invention, PTase activity was expressed by thrombin activity (mOD/min). 
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Materials : : <:v 

Enzymes: 

1 . ' Human factor Va' (Haematologic Technologies Inc., Cat# HCVA-01 10) working 

solution: 1.0 mg/mL in 50% glycerol, 2 mM CaCI 2 , stored at -20° C. 
2: Human factor Xa (Enzyme Res* Lab. cat# HFXalOli) working solution:'* 

0.281 mg/mL in assay buffer (without BSA), stored at ^ 
3. Human prothrombin (Fl I) (Enzyme Res. LaB;i Cat# HP1002) working sdlutibh: ' 

Diluted FN to 4.85 mg/mL in assay buffer (without BSA), Stored at -8d°C. 1 
Phospholipid (PCPS) vesicles: ' ■- -l. • . •:>>:. \ . 

PCPS vesicles (80%PC, 20%PS) were prepared by modification of the method 

reported by Barenholz et aL; Biochemistry (1977); Vol. 16, 'pp. 2806-2810. 
Phosphatidyl serine (A vahti Polar Lipids; Inc., Cat#840032): >: >' --./v 

10 mg/mL in chloroform, purified from brain, stored -20°C under nitrogen or argon. 
Phosphatidyl Choline (Avanti Polar Lipids, Inc., Cat# 850457): 

50 mg/ml in chloroform, synthetic 16:0-18:1 Palmitoyl-Oleoyl, stored at -20°C 
sunder nitrogen or argoni ■ ; : ; . •<♦-.- , - . 

Spectrozyme-TH (American Diagnostics Ina, Cat# 238L, 50 ambles, stored at ambient 

x temperaturfe) working solution:^Dissolved 50 jimoies in 10 mL dH 2 0. 
BSA (Sigm^ Gherii Co., Cat# A-7888, FractionV, RIA'grade). 

Assay buffer: 50 mM TrisHCI, pH 7.5, 150 mM NaCI, 2.5 mM CaCI 2 ; 0.1% PEG 6000 

(BDH), 0.05% BSA (Sigma, Fr!V, RIA grade). ' ^ 
For one plate assay, prepare the following working solutions: '* 
1 . Prothrombinase complex: 

(a) 100 nM PCPS (27.5 jxL of PCPS stock (4.36 mM) diluted to final 1200 jaL with 
assay buffer. 

(b) 25 nM Human factor Va: 5.08 ^iL of Va stock(1 mg/mL) was diluted to final 
1200 jaL with assay buffer! " ' 

(c) 5 pM Human factor Xa: Dilute factor Xa stock "(0.281 mg/mL) 1 :1 ,220,000 with 
assay buffer. Prepare* at least 1200 |iL. 

Combine equal volumes (1100 jxL) of each component in the order of PCPS, Va and Xa. 
Use immediately or store in ice (bring to ambient temperature before use). 
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2. 6 \xM Human prothrombin (Fll): dilute -124-jliL of FN stock (4.85 mg/mL) to-final ■ 
1400 jaL with assay buffer. 

3. 20 mM EDTA/Assay buffer: 0.8 mL of 0.5 M EDTA (pH 8.5) plus 19.2 mL assay 
buffer. 

5 4. 0.2 mM Spectrozyme-TH/EDTA buffer: 0.44 mL of SPTH stock (5 rhM) plus 10.56 
mL of 20 mM EDT A/assay buffer. 
5. Test compounds (compounds of the invention): 

Prepare a working sol ution>(5X) from 10 mM stock (DMSO) and make a series of 
1:3 dilution. Compounds were assayed at 6 concentrations in duplicate. * : 
1 0 Assay conditions and procedure : . ; ■ 

Prothrombinase reaction was performed in final 50 \xL of mixture containing PTase 
(20 pM PCPS, 5 nM hFVa, and 1 pM hFXa), 1.2 p,M human factor II and varied " ' : 
concentration of the test compounds (5 jxM to 0.021 |iM or lower concentration range). 
Reaction was started by addition of PTase and incubated for 6 minutes at ambient 
1 5 temperature. Reaction was stopped by 1 addition of EDTA7t>uffer to final 1 0 mM." Activity**"- 
of thrombin (product) was then measured in the presence of 0.1 mM of Spectrozyme-TH 
as substrate at 405 nm for 5 minutes (10 seconds intervals) at ambient temperature in a 
THEROmax microplate reader. Reactions were performed in 96-welf microtiter plates. 
In the first step of the assay, 10 ^iL of diluted test compound (5X) or buffer was 
20 added to the plates in duplicate. Then 10 ^L of prothrombin (hFii) (5X) was added to 
each well. Next 30 jiL PTase was added to each well, mix for about 30 seconds. The 
plates were then incubated at ambient temperature for 6 minutes. 

In the next step, 50 jjL of 20 mM EDTA (in assay buffer) was added to each well 
to stop the reaction. The resulting solutions were then mixed for about 10 seconds. Then 
25 100 p.L of 0.2 mM spectrozyme was added to each well. The thrombin reaction rate was 
then measured at 405 nm for 5 minutes at 10 seconds intervals in a Molecular Devices 
microplate reader. 
Calculations : 

Thrombin reaction rate was expressed as mOD/min. using OD readings from the 
30 five minute reaction. IC 50 values were calculated with the log-logit curve fit program. 
The compounds of the invention demonstrated the ability to inhibit 
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pro-thrombinase when tested in this assay. -'■ ; -' rH * ! < - r^-p. . 

' »: ; ? EXAMPLE 18 i 
(In vivo assay) 

5 . The following assay demonstrates the ability, of the compounds to act as 
anti-coagulants. , j vt . 

Male rats (250-330 g) were anesthetized with sodium pentobarbital - ; 
(90 mg/kg, i.p.).and prepared for surgery. ' The left carotid artery was cannulated "for the 
measurement of blood pressure as well'as for taking blood samples to monitor clotting 
10 variables (prothrombin time (PT) and activated partial thromboplastin time.'.(aPTT)). < The 
tail vein was cannulated for the purpose of administering the test compounds (/.e;, the 
compounds of the, invention and standards) and the thromboplastin- infusion - The 
abdomen was opened, w'a a mid-line incision and the.abdominal vena cava was. isolated 
for 2-3 cm distal to. the. renal vein. All venous branchesjn this 2-3. cm segment of the. 
15 abdominal vena cava.were ligated. .Following. all surgery, the animals were allpwed,to : 
stabilize prior to -beginning the .experiment. ; Jest compounds were, administered as, an* 
intravenous bolus (t=0). Three minute? later (t-3), a ; 5-minute infusion of thromboplastin 
was begun. Two.minutes into the infusion (t=5), the abdominal vena cava was ligated at 
both the proximal and distal ends. The vessel was left in place. ,for 60 minutes, after which 
it was excised from the animal, slit open, the clot (if any) carefully removed, and weighed! 
Statistical analysis on the results was performed using a Wilcoxin-matched-pairs signed 
rank test. . 

The compounds of the invention, when tested in this assay, demonstrated the 
ability to 

25 inhibit the clotting of the blood. 



20 



30 



While the present invention has been described with reference to the specific 
embodiments thereof, it should be understood by those skilled in the art that various 
changes may be made and equivalents may be substituted without departing from the 
true spirit and scope of the invention. In addition, many modifications may be made to 
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adapt a particular situation, material, composition of matter, process , : process step or . 
steps, to the objective, spirit and scope of the present invention. All such modifications 
are intended to be within the scope of the claims appended hereto. 



v. 
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WHAT1S CLAIMED IS : 



1. 



A compound of formula (I): 




R 



(I) 



wherein: 

A is -O- or -N(R 7 )-; 

W is -N(R 4 )-, -S- or -0-; 

each m is independently 0, 1 , 2, 3 or 4; 

nisOoM; 

R 1 is hydrogen, alkyl, alkylcarbohyl, phenylalylidenyl (wherein the phenyl group is 
optionally substituted by alkyl, halo, alkoxy, aralkoxy, -C(NH)-NH 2 , 
-C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , c 
-C(NH)N(H)C(0)N(H)R 7 ), alkoxycarbonylalkyl, carboxyalkyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, alkoxycarbonyl, 
phenylcarbonyl (wherein the phenyl group is optionally substituted by carboxy or 
alkoxycarbonyl), carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, 
aminocarbonyialkylcarbonyl, benzyl (wherein the phenyl group is optionally 
substituted by alkyl, halo, alkoxy, aralkoxy, -C(NH)-NH 2 , -C(NH)N(H)OR 7 , 
-C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or 
-C(NH)N(H)C(0)N(H)R 7 ), mono[dialkoxycarbonyl]alkylaminocarbonyl, • 
mono[dicarboxy]alkylaminocarbonyl, alkylsulfonyl, arylsulfonyl or 
dialkylaminosulfonyl; 

R 2 is -[C(R 7 ) 2 ] m - t -[C(R 7 )J m -C(0)-N(R s )-, or -[C(R 7 ) 2 ] m -[C(R 8 )]=CH-; 



or R 2 i 



is 
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R 3 is -C(NH)NH 2 , -C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , 

-C(NH)N(H)S(0) 2 R 9 , or -C(NH)N(H)C(0)N(H)R 7 ; 
R 4 is hydrogen, alkyl, alkylcarbonyl, aminocarbonyl, monoalkylaminocarbonyl, 

dialkylaminocarbonyl, aminosulfonyl, alkoxycarbonyl, carboxyalkyl, 

alkoxycarbonylalkyl, or -C(NH)CH 3 . 
each R 5 is independently hydrogen, alkyl, halo, haloalkyl, nitro, hydroxy, alkoxy, carboxy, 

alkoxycarbonyl, amino, monoalkylamino, dialkylamino, aminocarbonyl, 

monoalkylaminocarbonyl, or dialkylaminocarbonyl; 
R 6 is hydrogen, alkyl, hydroxy, alkoxy, aralkoxy (wherein the aryl group is optionally 

substituted by alkyl, halo or alkoxy); 
each R 7 and R 8 is independently hydrogen, alkyl, aryl, o/araikyl; and 
each R 9 is alkyl or aralkyl; 

as a single stereoisomer or a mixture thereof; or a ph'armaceutically acceptable salt thereof. 

2. The compound of Claim 1 wherein 
A is -O-; 

W is -N(R 4 )-; 

each m is independently 0, 1 or 2; 
n is 1 ; 

R 2 is -[C(R 7 ) 2 ] m .C(0):N(R 8 )-; and 
R 3 is -C(NH)NH 2 . 

3. The compound of Claim 2 selected from the group consisting of the 
following: 

4-(/V"-(1-iminoethyl)piperidin-4-yl)6xy-A/-(/V-(3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(piperidin-4-yl)oxy-/V-(A/-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(/V''-(1-iminoethyl)piperidin-4-^ 

methylbenzenamine; 
4-(/\T-(acetyl)piperidin-4-yl)oxy-A/- (/V'-(6-hydroxy-3-amidinophenyl)aminocarbonyl)- 

methylbenzenamine; 
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4-(/V'X1-iminoethyO^ 

amidinophenyl)amm 
4-(AT-(1-iminoeth^ 

ethyl)benzenamine; 
4-(A/'-(i-iminoethyl)piperi^^^ 

amidinophenyl)amino)ca^ 
4-(A/"-(1 -imindethyl)piperidin-4-yi)oxy-lv-(met^ 

■ •, -'tbO..:-'' *' 'i ■>!' •" . . <■ *'..'! f". " ■ ':■..» i « . 

amidinophenyt)amino)carbonyl)methyIbenzenamine: 

• cvcjn c«no?o :■; ':iuv'»v:;iV , . i ' v-r. -»--..-. J...... . •• < .. ^~ • 

4-(A/"-(1-iminoethyl)piperidin-4-yl)oxy-/V>(ethoxycarbonylmem 

amidinophenyl)aminocarbonyl)-methylbenzenamine; 
4-(N'H1-iminoethyl)piperidin^ 

amidinophenyl)aminocarbonyl)-methyIben2enamine: 
4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(/V'-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(/V'X1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-A/-(A/-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(AT-(1-imino'ethyl)piperi^^ 

(N-(3-amidinbphenyl)aminocarbonyl)methylbenzenamine; 
4-(A/"-(lHminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-^ 

(/V-(6-hydroxy-3-amidinophenyl)aminocarbonyl)methylbenzenarnine; 
4-(/V , Xmethyl)piperidin-4-yl)oxy-A/-(/V-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(/V"-(methyl)piperidin-4-y!)oxy-3-trifluoromethyl-/V-(A/ , -(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(/V'4methyl)piperidin-4-yl)oxy 

amidinophenyl)arninocarbonyl)methylbenzenamine; 
"4-(A/"-(methyl)piperidin-4-yl)oxy-^ 

amidinophenyl)aminocarbonyl)methylbenzenamine; 
4-(/V , Xmethyl)piperidin-4-yl)oxy-3-trifluoromethyl-/V-(1-^ 

amidinophenyl)aminocarbonyl)methylbenzenamine; and 
4-(A/'^(methyl)piperidin-4-yl)oxy-3-trifluoromethyl-/V-(/V-(6-hydroxy-3- 

amidinophenyl)aminocarbonyl)methy!benzenamine. 
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4. The compound of Claim 1 wherein r , . .^ 
Ais-O-; 

W is -N(R 4 )-; 

each m is independently 0. 1 or 2; . 
n is 1; 

R 2 is -[C(R 7 )2]m-: and ( 
R 3 is -C(NH)NH 2 . 

5. The compound of Clajm 4 selected, from the group consisting of the 
following: v , ■.;«:■■• 
4-(piperidin-4-yl)oxy r N-(3-(6-hydroxy-3ramidinophe ., ( 
4-(/V41-iminoethyl)piperidin-4-yI)oxy-3-trifl^^ 

(6-hydroxy-3-amidinophe 
4-(A/-methylpiperidin-4-yl)oxy-A/-(3-(6-hydroxy-3-amidinophenyl)propyl)benzenamine; 
4-(piperjdin^-yJ)oxy-3-triflup , . , . , . - v ... ^ r / ^ 

amidinophenyl)propyl)benzenarhine; . , v 

4-( A/-(1-iminqethyl)pi|^ ■:■ t! . 

amidinophenyl)propyl)benzenamine; « 
4-(piperidin-4-yl)oxy-/V-(2TmethyI-3-(6-hydroxy-3-amidinophenyl)prop 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-A/-(2-methyl-3-(6-hydroxy-3-amidinophenyl)prop-1- 

yl)benzenamine; , , ; «-> 

4-(A/-(actyl)piperidin-4-yl)oxy-3-trifluoromethyl-/V-(2-(ethoxyrarbonyl)ethylcarbonyl)-A/-(2 

methyl-3-(6-hydroxy-3-amidjnophenyl)prop-1-yl)benzenamine; and 
4-(A/^actyl)piperidin-4-yl)oxy-3-trifluorom 

3-(6-hydrpxy-3-ami<jinophenyl)prop-1-yl)benzenamine. 

6. The compound of Claim 1 wherein 
Ais-O-; 

W is -N(R 4 )-; . 
each m is independently 0, 1 or 2; 
n is 1; 

R 2 is -[C(R 7 ) 2 ] m .[C(R 8 )]=CH-; 
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R 3 is -C(NH)NH 2 ; and ...o......... ! - : - - - 

R 5 is hydrogen. 

• (.-.■ 

7. The compound of Claim 6 selected from the group consisting of the 
following: 

4-(/VH1-iminoethyl)piperidin^-yl)oxy-3-™ 

yl)benzenamine; ; ■ ■■ " il 1 

4-(W'-(1-iminoethyl)piperidin-4-yl)oxy-N-(3-(3-amidinophenyl)prop-2-e 
4-(/V'-(1-imiribethyl)piperidin^-yl)6xy-A/-(3-t3-am 

amidinophenyl)prop-2-en-1-yl)benzenamine; ^ ° 

4-(N '-(1 -iminoethyl)pipendih-4-yl)oxy-3-nitr6-^ ' 

v* 'amidinbphenyl)pr6p-2-en-T-M '<* l,v 1 :/ - ' '- f ' = ; 

4-(/V-(1-iminoethyl)piperidin-4-yl)ox^ 

:i^:1-yi)benzehamihe; J : ' ; ' • "■- -v ' - : 'V * *\ »..:vv.-a<;., • 

4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-eth6xycarbonyl-/V^ 

1-yl)benzenamine; ' !{ f -' : ° >: J - :V: * ,J;,< 

4-(/V^1-iminoethyl)piperidin-4-yl)oxy^^ 

1 -yl)-A/-(3-(3-amidinophenyl)prop-2-en-1 -yi)benzenarnineV r?/ '' ' r ' : ' " " n ' 
4-(/V-(1-iminoethyl)piperid^ 

: yl)benzenamine; < v ' l 

4-(/V'-(1-iminoethyl)piperidin-4^ 

amidinophenyl)prop-2-en-1-yl)benzenamihe; 'V } ' 4 

4-(piperidin-4-yl)oxy-3-(ethoxyrarbonyl)-^ 

yl)benzenamine; - ■ 

4-(piperidin-4-yl)oxy-3-(ethoxyca^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4^ 

amidinophenyl)prop-2-en-1-yi)benzenamine; 

4-(piperidin-4-yl)oxy-3-trifluoromethyl-A/-(3-(6-hydroxy-3-amidinophenyl)prop-2-e 
yl)benzenamine; " ' 

4-(N'-(1-iminoethyl)piperidin^ 

yl)benzenamine; " 
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4-(/V-acetylpiperidin^ 

en-1-yl)benzenamine; 
4-(/V-(1-iminoethyl)piperidin : 4-yl)oxy-3-trifl^ . 

amidinophenyl)prop-2-en-1-yl)benzenamine; : ....... 

4-(piperidin^-yl)oxy-3-trifluoromethy^ 

yl)benzenamine; # . , 

4-(piperidin-4-yl)oxy-/V-(3-(6-hydroxy-3-amidjnoph ; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy r 3 f 5-difluoro^ 

yl)benzenamine; , , , ./ ; 

4-(A/41-iminoethyl)piperidin-4^ 

1-yl)benzenamine; t 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-/V-(3-(6-hydroxy-3-amid 

yl)benzenamihe; 
4-(/V41-iminoethyl)piperidi^ 

amidinpphenyl)prop : 2-enr1-yI)benzena^ j-. , 

4-(A/ r -(1-iminoethyl)piperidin-4-yl)oxy-3-trifluorom^ 

(3-amidinophenyl)prop-2-en-1-yl)benzenamine; ,'\ -.r. ... 

4-(/V-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluorom^^ ... 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V-(1-iminoethyl)piperidin-4^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V-(1-tminoethyl)piperidin-4^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-nitro-/V-(2-(carboxy)ethylcarbon 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(piperidin-4-yl)oxy-3-carboxy-/^^ 
4-(piperidin-4-yl)oxy-3-methoxycarbonyl-/y-(3-(3-am 

yi)benzenamine; 
4-(A/'-(1-iminoethyl)piperidin^^ 

yl)benzenamine; 

4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-methoxycarbonyl-/V-(3-(3-am 
en-1 -yl)benzenamine; 
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4-(W'-(niethyl)piperidinH-y 

en-1-yl)benzenamine; ' l " 
4-(W^(1 -iminoethyI)pTpdridiri-4-yl)oxy-3-t ' ' 

amidinophenyl)prop-2-en-1-yl)benzenamirie; 
4-(WMm6ttfyl)j^ 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/VHi-imin6e%ljpiperi 

! hydroxy-3-amidirVophbhyl)^ ' 1 - : ,>xi " v ! '' -1 

4-(W-(1-iminoethyl)piperidin^-yl)oxy-3-carboxy-A/-(2-(carboxy)ethy!ra 

hydroxy-3-amidlnoph^ ; 

4-(piperidin-4-yl)oxy-3-trifluoromethyl-/V-(benzyl)-/V-(3-(6-hydroxy 

2-en-l -yi jbenzenafnine; 1 ' " ~ v ' ' ' ' ' {J " 

4-( /V41-iminoethyl)piperidin-4^ 
(6-hytiroxy-3^ 

4-(A/-(1-iminoethy!)piperid^^ 

1 amidihoph^ ' ' V"- r 

4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-trif!uorbi^ 

amidinophenyl)prop-2-<^ : '" " " : ' 5 ; ' 

4-(piperidin-4-yl)oxy-34rifluoromethyl-/V-(2-(ethoxycarbonyl)e 

hydroxy-3-amidinophenyl^ 
4-(piperidin-4-yl)oxy-3-trifluoro 

amidin6phenyl)prop-2-en-1-yl)behzenamihe; ' ' ' 

4-(piperidin-4-yl)oxy-3-trifIuorometo^^ 

en-1 -yl)benzenamine; 
4-(N-(1.iminoethyl)piperidin^ 

(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl^benzenamine; 
4-(/V-(acetyl)piperidin-4-yl)oxy-3-trifluorometh 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(N-(methyl) , p^ 

(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V-(m'ethyl)piperidin^^ 

amidinophenyl)prop-2-en-1 -yl)benzenamine; 
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4-(/V-(1-iminoethyl)piperidin^-yl)oxy.3-trifluorometh 

hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; - ( •■ 7 
4-(N-(1-irninoethyl)piperid^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; ^ 
4-(N41-iminoethyl)piperidin-4^ ^ 

amidinophenyI)prop-2-en-1-yl)benzenamine; 
4-(N41-iminoethyl)piperidin-4-yl)^^^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(N-(aminocarbonyl)piperidin-4-y^ . 

amidinophenyl)prop-2-en-1-yl)benzenamine; ' -■•<-■..—! 
4-(/V'-(1-iminort^ 

(methoxycarbonyl)ethylcarbonyl^ 

yl)benzenamine; . . .• •* r> 

4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3 F carbpxy-/V-(2-(aminoc^ 

(64iydroxy-3-amidiqopheny^ .... 
4-(N^methylsulfonyl)piperidin-4-y^^ • • 

amidinophenyl)prop-2-en-1-yl)benzenamine; .? v'. . V 

4-(/V'-(methylsulfonyl)piperi^^ 

(6-hydroxy-3-amidinophenyl)prop-2-en-1 -yl)benzenamine; . 
4-(/V^1-iminoethyl)piperidin-4^ 

(ethoxycarbonyl)ethylcarbonyl)-/V-(3-(3-amidinophenyl)prop-2-en-1 - 
yl)benzenamine; ^ 
4-(N.'-(methyl)piperidin-4^ : 

(3-(6-hydroxy-3-amidinpphenyl)prpp-2-en-1-yl)benzenamine; 
4-(A/-(acetyl)piperidin-4-yl^ 

(6-hydroxy-3-amidinophenyl)prpp-2-en-1-yl)benzenamine; • 
4-(/VK1-iminoethyl)piperidin-4-yl)oxy-3rtrifluorometh 
, (ethoxycarbonyl)ethylrarbo^ 

yl)benzenamine; ■ 
4-(/V4ethoxycarbonyl)piperidin-4^ 

amidinophenyl)prop-2-erv1 -yl)benzenamine; 
4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-(nitro)-/V-(aminocarbon 
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amidinophenyl)prop-2-en-1-yl)benzeh'amihe> ! ^~ : - - ■ ' 

4-(A/4ethoxycarbonylmethyl)piperidih-4-yl)oxy-3-tfiflubromethyl-^ " 

(ethoxycarbonyl)ethylcarbo'nyl)-W-(3-(6-hydroxy-3-amidinophe^ 
yl)benzenamine; ■ ■ ■ •■ 

4-(/VT(1-iminoethyl)piperidin-4-yl)oxy-3-trifluorbmethy^^^ 

di(ethoxycarbonyl)ethyl)aminocarbonyl)-/V-(3-(3-amidinophenyljprdp-^ 
yl)benzenamine; • ■■>■■■ - ' 

4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluorbmethyl-A/-((l,2- 

di(carboxy)ethyl)amirtocarbonyl)-A/.(3-(3.amidfnoph 
yl)benzenamine; 

4-(piperidiM-y|)oxy-3-carboxy-/V-(2^^ 

- 2-en-1-yl)benzenamine; •.. ■ c ..r 

4-(/V'-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-A/-(2-(carboxy)ethylcarbdnyl)-A/-(3-(6- 
hydroxy-3-amidinophenyl)prop-2-en-1-yl)behzenamine; 

4KWH1-iminoethyl)piperidin^4-yl)oxy-3-carboxy-A/-(2-(carbbxy)ethylcarbd^ 

amidinophenyl)prbp-2-en-1-yl)benzenafriine; : ; ■ 

4-(/VHacetyl)piperidin-4-yl)oxy-3-trifluoromethyl-Ay-((1,2- : 

• d Kethoxycarbonyl)ethyl)aminocarbonyl)-A/-(3-(3-amidinophenyl)prop-2-en-1- 
yl)benzenamine; 

4-(A/'-(acetyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((3.4- 

di(ethoxycarbonyl)phenyl)carbonyl)-/V-(3-(3-amidindphenyl)prop-2-en-1- 
yl)benzenamine; 

4-(/V'-(carboxymethyl)piperidin-4-yl)^ 

(3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4 -(W-(acetyl)piperidin^-yl)oxy-3-trifluoromethyl-/VK(1,2^i(rarboxy)ethyl)am 

A/-(3-(3-amidinophenyl)prop-2-en-1-y!)benzenamine; 
4-(A/-(1-iminoethyl)piperidin-4-yl)oxy-3-trifluoromethyl-A/-((3,4- • " 

di(carboxy)phenyl)carbonyl)-A/-(3-(3-amidiriophenyl)prop-2-en-1-yl)benzenamine; 
4-(N'-(methyl)piperidin-4-yl)oxy-3-trifluoromethyl-/V-((1,2-di(carboxy)ethyl)arfiihobarbonyl)- 
A/-(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 

4-(W4acetyl)piperidin^-yl)oxy-3-trifluoromethyl-A/-((3,4-di(carboxy)phenyl)carbonyl)-A/-(3- 
(3-amidinophenyl)prop-2-en-1 -yl)benzenamine; 
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4-(N-(1-iminoethyl)piperidin^ . 

di(ethoxycarbonyl)phenyl)carbonyl)-/V-(3-(3-amidinophenyl)prop-2-en-1 

yl)benzenamine; - ,.• , 

4-(N4methyl)piperidin-^ 

(3-(3.-amidinophenyl)prop-2-en-1-yl)benzenamine; . ... : - 

4-(N4methyl)piperidin-4-yl)oxy-3-trifluorom 

di(ethoxyc3rbonyl)phenyi)carbo 

yl)benzenarnine; 

4-(/V-(<^rboxymethyl)piperidin-4-yl)oxy T 3-trifluoromethyl-A/-(2-(car^ 

(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(A/4carboxymethyl)piperidin-4-yl)oxy-34rifluoromethyl-/V-((3 f 4- 

di(carboxy)phenyl)carbonyl)-A/-(3-(3-amidinophenyl)prop-2-en-1-yl)benzenamine; 
4-(/V-(carboxymethyl)piperidin^-yl)oxy-3-trifluoromethyl-N-(3-(3-a^ 

en-1-yl)benzenamine; ........ 

4-(piperidin-4-yl)oxy^ ^ 

amidinophenyl)prop-2-en-1-yl)benzenamine; and 
4-(piperidin-4-yl)oxy-34rifluoromethyl-/V-(3-(6-benzylo 

A/-(3-(6-benzyloxy-3-amidinophenyl)prop-2-en-1-yl)benzenamine. 

8. The compound of Claim 1 wherein . 
Ais-O-; 

Wis-N(R 4 )s 

each m is independently 0, 1 or 2; 
n is 1 ; 

R 2 is -[C(R 7 ) 2 ] m -[C(R 8 )]=CH-; 
R 3 is -C(NH)NH 2 ; and 
R 8 is methyl. 

9. The compound of Claim 8 selected from the group consisting of the ^ 
following: 

4-(/V4lHminoethyl)piperidin-4-yl)ox^ 
1-yl)benzenamine; 
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4-(piperidin-4-yl)oxy-/V-(2-methyl-3-(6-hyaroxy-3-amidihophenyl)^ 
yl)benzehamine;-> • • •...»> i . - 

4-(piperidin-4-yl)oxy-/V-(2-methyl-3-(6-benzyloxy-3-amidinophenyl)prop-2-en-1- 

> yl)behzenamihe; . .. -• ..• '■■ /■.<■■ ■ 

4-(/V41-iminoethyl)piperidin-4-yl)oxy-A/^^ 

en-1-yl)benzenamine; • , ... , 

4-(W-<acetyl)piperidiri^-yl)oxy-^ 

yl)benzenamine; •: « \, 

4-(/V-(1riminoethyl)piperidih-4-yl)6xy-A/-(2-methyl-3-(6-b4nz'ylo^ 

2- en-1-yl)benzenamine; • < ■-■.,< *• • • . .. . 

4-(piperidin^-yl)oxy-3-carboxy-A/^ 

amidindphbnyl)prop-2-eh-1-yl)benzenamine; . 
4-(/V'-(1:-iminoethyl)piperidin-4-yl)dxy-3-carbdxy-/V-(2-(carboxy)ethylrarbd 

3- (6-hydroxy-3-amidinophenyl)prop-2-en-1-y|)benzenamine; v 
4-(/V , -(1Mminoethyl)piperidin-4-yl)bxy-3-carboxy-A/.(2-(carboxy)ethylear^ 

, 3-(3-amidinophenyl)prop-2-en-1-yl)benzenamin'e; and • 
4-(W4carboxymethyl)piperidin-4-yl)dxy-3-trifIuoromethyl-A/-(2-(car^ 

(2-methyl-3-(6-hydroxy-3-amidinophenyl)prop-2-en-1-yi)benzenamine. 

10. The compound of Claim 1 wherein 
A is -O-; 

Wis-N(R 4 )-; 

each m is independently 0, 1 or 2; 

n is 1 ; 

R 2 is 




-tC(R 7 )(R 8 )]-^y ; 
and R 3 is -C(NH)NH 2 . 

1 1. The compound of Claim 12 selected from the group consisting of the 
following: 

4-(A/'-(1-iminoethyl)piperidin-4-yl)oxy-3-nitro-A/-(3-(3-amidinophenyl)benzyi)benzenamine; 



/ ) 
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4-(/V^acetyl)piperidin-4-yl)oxy-3-meth^ . , ..i 

4-(/V41-iminoethyl)piperidin-4-yl)oxy-A/-(3 r (3-amidinophen 

4-(piperidin^-yl)oxy-3-(ethoxycarbonyl)-/V-(3-(3-amidinophenyl)benzyl)benzen 
4-(/V^1-iminoethyl)piperidin-4-yl)^^ t - . 

amidinophenyl)benzyl)benzenamine; 
4-(N-(1-iminoethyl)piperidin-4-yl)oxy-3-carboxy-A/-(3-(3- 

amidinophenyl)benzyl)benzenamine; 
4-(piperidin : 4-yl)oxy-3-(ethoxyc^^ . . . 

amidinophenyl)benzyl)benzenamine; 
4-(/V41-iminoethyl)piperidin-4-yl)oxy-3-(eto^ 

(3-amidinophenyl)benzyl)benzenamine; 
4-(/V^1 -iminoethyl)piperidin^ 

amidinophenyl)benzyl)benzenamine; 
4-(/V-(1-iminoethyl)piperidin-4-yl)oxy 

amidinophenyl)benzyl)benzenamine; ," 
4-(piperidin-4-yl)oxy-3-trifl^ . ... 

4-(A/^1-iminoethyi)piperidin-4-yl)oxy-3-trifIuoromethyl-A/-(ethoxycarbo 

amidinophenyl)benzyl)benzenamine; 
4-(A/^1 -iminoethyl)piperidi 

A/-(3-(3-amidinophenyl)benzyl)benzenamine; and 
4-(A/X1-inriinoethyl)piperidin-4-yl)oxy-3-carboxy-/V-(3-^ 

amidinophenyl)benzyl)benzenamine. 

12. The compound of Claim 1 wherein 
A is -O-; 
W is -O- or -S-; 

each m is independently 0, 1 or 2; 
n is 1 ; 

R 2 is -[C(R 7 ) 2 ] m -[C(R 8 )]=CH-; and 
R 3 is -C(NH)NH 2 . 



13. The compound of Claim 14 selected from the group consisting of the 
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4-(tetrahydropyrah-4iyl)bxy-3^ 

1-yl)berizenamine; and • •" - : ■ 1 ' > ; >> 

4-(thian^-yl)oxy-3-trifluoromethyl-/^ 

yl)benzenamine. . , .-■ . .. 

14. A pharmaceutical composition useful in treating a human having i disease- 
state characterized by thrbmbbtfc activity, whicH'cdmpositioh comprises a therapeutically 
effective amount of a compound of formula (I): ? ' ' . • • : 



-r A ~l • j-v- R t -f r3 .<■> 

(CH 2 ) n 

wherein: > 

A is -O- or -N(R 7 )-; . ■ . . ..... 

Wis-NCR^-.'-S-or -0-; ' 
each m is independently 0, 1 , 2, 3 or 4; ' 
nisOori; "'■ ' 1 ■' ' 

R 1 is hydrogen, alkyl. alkylcarbonyl, phenylalylidenyl (wherein the phenyl group is 
optionally substituted by alkyl; halo, alkoxy, aralkoxy, -C(NH)-NH 2 , 
-C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 . -C(NH)N(H)S(0) 2 R 9 . or 
-C(NH)N(H)C(0)N(H)R 7 ), alkoxycarbonylalkyl, carboxyalkyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl. dialkylaminocarbonylalkyl, alkoxycarbonyl, 
phenylcarbonyl (wherein the phenyl group is optionally substituted by carboxy or 
alkoxycarbonyl), carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, 
aminocarbonylalkylcarbonyl, benzyl (wherein the phenyl group is optionally 
substituted by alkyl, halo, alkoxy, aralkoxy, -C(NH)-NH 2 , -C(NH)N(H)OR 7 , 
-C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or 
-C(NH)N(H)C(0)N(H)R 7 ), mono[dialkoxycarbonyl]alkylaminocarbonyl, 
mono[dicarboxy]alkylaminocarbonyl, alkylsulfonyl. arylsulfonyl or 
dialkylaminosulfonyl; ' 
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R 2 is -[C(R 7 y m -. -tC(R 7 )2] m -C(0)-N(R 8 )-, or -{CIRUW]^; • : - : 
or R 2 is 

-[C(R 7 )(R 8 )] 

R 3 is -C(NH)'NH 2 ; -C(NH)N(H)OR 7 , -C(NH)N(H)C(0)0R 9 , -C(NH)N(H)C(b)R^,' 

-C(Nft)N(H)S(0) 2 R 9 or -C(NH)N'(H)C(0)N(H)R 7 ; r 
R 4 is hydrogen, alkyiralkylrarbdnyiraminocarbonyl, mdnoalkylaminocarbonyl! 

dialkylaminocatoonyl, amiribstiifo^ 

alkoxyc^rbdnyIalkyiror-e(NH)CH3. - 
each R 5 is independently hydrogen, alkyl, 1 halo, halbalkyl, nitro, hydroxy, alkoxy, car'bbxy, 

alkoxycarbonyl, amino, mbnoalkylarnino! diall^laminb, amindcarbonyl, 

monoalkyiaminocarbonyl, or ^ dialkylaminocarbonyl; ' !; 

R 6 is hydrogen, alkyl, hydroxy, alkoxy; : airalkoxy (wherein the aryl group is optionally 

substituted by alkyl, halo or alkoxy); 
each R 7 and R 8 is independently hydrogen, alkyl, aryl, or aralkyl; and 
each R 9 is alkyl or aralkyl; 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof, 
and a pharmaceutical^ acceptable excipient. 

15. A method of treating a human having a disease-state characterized by *' 
thrombotic acitivity, which method compnses administering to a human in need thereof a 
therapeutically effective amount of a compound of formula (I): 




wherein: 

A is -O- or -N(R 7 )-; t '. , 

W is -N(R 4 )-, -S- or -0-; 
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each mis independently 0,1;2; 3 I of 4; o { - ; r. ,.i . Pv-j-. t > 

n is 0 or 1 ; 

R 1 is hydrogen, alkyl, alkylcarbonyl. phenylalylidenyl (wherein the phenyl group is 
optionally substituted by alkyl. halo, alkoxy, aralkoxy, -CfNHJ-NH^ 
-C(NH)N(H)OR 7 , -C(NH)N(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , -C(NH)N(H)S(0) 2 R 9 , or 
-C(NH)N(H.)C(0)N(^)R^), ; alkoxycarbpriylalkyl, carboxyalkyl, , aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl.djajkyla^ alkoxycarbonyl; • , 

phenylearbpnyl^ 
alkoxycarbony^l^, carboy 

aminocarbonylalkylcarbonyl, benzyl (wherein.the, phenyl group is optionally,,.. 

, \ "M^ e .^ v. .. ., 

-C(NH)N^)9(Q)QR 9 ,, T P(yH^ (! c . ' 'J t/ f 

-C(NH)N(H)C(0)N(H)R 7 ). mono[d.ialkoxycarbonyl]alkylaminocarbonyl, ... . 
mono[d.ioa.rbpxy]alkylar^ or . 

dialkylaminosulfonyl; 

RMs-[C(R 7 ) 2 ] m -, -[C(ROj m -p(Q)-N.(R»).-,, D r ' , 

or R 2 is 

"""" -[C(R 7 )(R 8 )] 

R 3 is -C(NH)NH 2 , -CtNHJNCHJpR 7 . -C(NH)^(H)C(0)OR 9 , -C(NH)N(H)C(0)R 9 , . 

-P(iyH)N(H)S(0) 2 R 9 , ! q.r r G(^H)N(^).C(p)N(H)R'; ' 
R 4 is hydrogen, alkyl, alkylcarbonyl,, aminocarbonyl, monoalkylaminocarbonyl. . 

dialkylaminocarbonyl, aminosulfonyl, alkoxycarbonyl, carboxyalkyl, 

alkoxycarbonylalkyl, or -P(NH)CH 3 . 
each R 5 is independently hydrogen, alkyl, halo, haloalkyl. nitro. hydroxy, alkoxy, carboxy, 

alkoxycarbonyl, amino, monoalkyiarnino, dialkylaminoi aminocarbonyl, ! 

monoalkylaminocarbonyl, or dialkylaminocarbonyl; 
R 6 is hydrogen, alkyl, hydroxy, alkoxy, aralkoxy (wherein the aryl group is optionally 

substituted by alkyl, halo or alkoxy); - r 

each R 7 and R 8 is independently hydrogen, alkyl, aryl, or aralkyl; and ' 
each R 9 is alkyl or aralkyl; 
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a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 



INTERNATIONAL SEARCH REPORT 



Interna' ,1 Application No 

PCT/US 00/20390 



A CLASSIFICATION OF SUBJECT MATTER " — 

IPC 7 C07D211/46 C07D309/12 C07D335/02 A61K31/4465 A61K31/351 
A61K31/382 A61P7/02 

According to International Patent Classification (IPC) or to" bofrmationai ciassilication and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols. 

IPC 7 C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



A,P 



WO 99 37643 A (TANIUCHI YUTA; KATAYAMA 
NA0K0 (JP); K0SHI0 HIROYUKI (JP); 
MATSUMOT) 29 July 1999 (1999-07-29) 
abstract; page 33, examples 1-23; page 35, 
compounds A-7,to A-9 and A-10 to A-29 



US 5 869 501 A (KAWASAKI T0MIHISA 
9 February 1999 (1999-02-09) 
cited in the application 
claims 1,9,12,19; tables 2-11 



ET AL) 



W0 99 52895 A (JAPAN TOBACCO INC; HAYASHI 
MIKI0 (JP); KAT0H SUSUMU (JP); Y0K0TA K) 
21 October 1999 (1999-10-21) 
chemical formulae on pages 94, 97, 98, 
102, 103, 212 and 214 to 218 

-/— 



Relevant to claim No. 



1,4,14, 
15 



1.4,14, 
15 



1,2,4, 
14,15 



| X | Fu, <h«f documents are listed in the continuation ol box C. 
• Special categories ol cited documents : ~ ~~ "' 



ID 



Patent family members are listed in annex. 



"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T* laler document published after the intemationaMiling date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevanco; the claimed invention 

cannot be considered to involve an inventive step when the 
document 13 combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Oate of the actual completion of the international search 



20 October 2000 



Date of mailing of the international search report 

27/10/2000 



Name and mailing address of the ISA 

European Patent Office. P.B. 581 8 Patentlaan 2 
Nl_ - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-O016 



Authorized officer 



Hass, C 



Form PCT/1SA/210 {second sh««t) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Interna il Application No 

PCT/US 00/20390 



C. (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with ihdication.where appropriate, of the relevant passages 



EP 0 449 195 A (TAKE DA CHEMICAL. INDUSTRIES 

LTD) 2 October 1991 (1991-10-02) 

table 3, page 38, examples no. .36, 37, 38 

EP 0 540 051 A (DAIICHI SEIYAKU CO) 
5 May 1993 (1993-05-05.) 
cited in the application 
• el aims 1,6,7 

US 5 633 381 A (DALLAS JJERRY L ET AL) 
27 May. 1997 (1997-05-27) 
cited in the application 
abstract; claims 1,22,23 

US 5 612 363 A (MOHAN RAdU ET AL) 

18 March 1997 (1997-03-18). 
cited in the application 
.abstract; claims.. 1,3 - 

W0 97 29067 A (BERLEX LAB) 
14 August 1997 (1997-08-14) 
cited in the application 
claims 1,11,12 

W0 96 28427 A (BERLEX LAB; BUCKMAN BRAD 0 
(US); DAVEY DAVID D (US); GUILFORD WILL) 

19 September 1996 (1996-09-19) 
cited in the application 

claims 1,16,17 

WO 97 21437 A (BERLEX LAB) 
19 June 1997 (1997-06-19) 
■ cited in the application 
claims 1,12,13 

WAGNER G ET AL: "SYNTHESE VON 
ALPHA. ALPHA' -8IS-UAMIDIN0BENZYLIDEN- UND 
ALPHA-ALPHA' -BIS-UAMIDIN0BENZYL-CYCL0ALKAN 
ONEN" . 

PHARMAZIE.DD.VEB VERLAG V0LK UND 
GESUNDHEIT. BERLIN, 
vol, 32, no. 3, 1977, pages 141-145, 
XP002047452 
ISSN: 0031-7144 
cited in the application 
tables 1-4 



Relevant to daim No. 



1,4,6 



1,14,15 



1,14,15 



.1,14,15 



1.14,15 



1,14,15 



1,14,15 



Form PCT/tSA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

i. vmatlon on patent family members 



Patent document 
cited in search report 



Publication 

date, 



interna* il Application No 

PCT/US 00/20390 



Patent family 
member(s) 



"WO '9937643 
US 5869501 



A 
A 



29-07-199?" 
09-02-1999 



AU 



.2074699 A 



AU 
AU 
CA 
CN 
EP' 
FI 
HU 
W0 
JP 
NO 
NZ 
PL 



688628 
3994295 
2206532 
1167484 
0798295 
972326 
77313 
9616940 
3004362 B 
972482 A 
296210 A 
320486 A 



EP O540051 A 05-05-1993 



AT 

AU 

AU 

CA 

CN 

CN 

CN 

CZ 

DE 

DE 

DK 

ES 

FI 

GR 

HK 

HR 

HR 

HU 

IL 

JP 

JP 

JP 

KR 

MX 

NO 

NZ 

PL 

RU 

SK 

US 

US 

US 

US 



■ 136293 T 

666137 B 
2747092 A ' 
2081836 A' ! 
1072677 A, B 
1168885 A 
1168886" A 

284381 B 
69209615 
69209615 

540051 
2088073 

924932 
3019832 T 
1002999 A 

921147 B 

921147 
65890 

103564 
10291931 
2879718 B 
5208946 A 

205152 B 
9206295 A 

302948 B 

244936 A 

170312 B 
2139851 

327692 
5962695 
5576343 
5620991 
5866577 



D 
T 
T 
T 
A 



A 
A 
A 
A 



C 
A 
A 
A 
A 
A 



Publication 
• date 



09-08-1999 



12-03 
19-06 
06-06- 
10-12- 

01- 10- 

02- 06- 

30- 03- 
06-06 

31- 01- 
01-08- 
27-05- 
29^-09- 



-1998 
-1996 
-1996 
-1997 
-1997 
-1997 
-1998 
-1996 
-2000 
-1997 
^1998 
-1997 



WO 9952895 


A 


21- 


-10- 


-1999 


AU 


'''3167799 A 


01-ll-i999 












JP 


2000136190 A 


16-05-2000 


EP 0449195 


A 


02- 


-10- 


-1991 


JP 


4211647 A ' 


03-08-1992 












AT 


137747 T 


15-05-1996 












CA 


2038962 A 


27-09-1991 












DE 


69119282 D 


'13-06-1996 












DE 


69119282 T 


14-11-1996 












US 


5580883 A ' 


03-12-1996 



15-04- 
01-02- 
06-05- 

01- 05- 

02- 06- 
31-12- 
31-12- 
11-11- 
09-05- 
09-01- 
06-05- 
01-08- 
01-05- 
31-08- 
30-09- 

30- 04- 

31- 10- 

28- 07- 
06-12- 

04- 11^- 
05^04- 
20-08- 
01-07- 

01- 08- 
11-05- 
26-05- 

29- 11- 
20-10- 
13-04- 

05- 10 
19-11- 
15-04- 

02- 02- 



-1996 

-1996 

-1993 

•1993 

•1993 

•1997 

■1997 

; 1998 

■1996' 

•1997 

•1996 

•1996 

•1993 

1996 

■1998 

1999 

1995 

1994 

1998 

1998 

1999 

1993 

1999 

1993 

1998 

1995 

1996 

1999 

1999 

1999 

1996 . 

1997 

1999 



Fom PCTY1SA/210 (pawnl lamily ann») (July 1 992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

i. >rmalton on patent family members 



Intern; al Application No 

PCT/US 00/20390 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




m ember (s) 




dato 


CI UJtwWJl 


A 




ZA 


9208276 


A. 


06-05-1993 


lie 561^81 


A 


27-05-1997 


NONE 






UO JU L L-+J\J -J 


A 


i 3-03-1997 


AU 


705027 


B 


13-05-1999 






AU 


5974696 


A 


18-12-1996 








CA 


2221992 


A 


05-12-1996 








EP 


0848708 


A 


24-06-1998 








JP 


11506454 


T 


no n a i c\c\c\ 

Oo-Do-1999 


- 






s WO 


9638421 


A 


05-12-1996 








us 


5726173 


A 


10-03-1998 








us 


5863914 


A 


26-01-1999 








us 


5731308 


A 


24-03-1998 








us 


5731311 


A 


24-03-1998 








us 


5859005 


A 


12-01-1999 








us 


5726198 


A 


10-03-1998 








us 


5728697 


A 


17-03-1998 




A 
r\ 


14-08-1997 


us 


5994375 


A 


30-11-1999 






AU 


715992 


B 


17-02-2000 








AU 


1454897 


A 


28-08-1997 








CA 


2245925 


A 


14-08-1997 








CN 


-1211232 


A 


17-03-1999 








CZ 


9802550 


A 


13-01-1999 








EP 


0888271 


A 


07-01-1999 








HU 


9902017 


A 


28-09-1999 








JP 


2000505431 


T 


09-05-2000 








NO 


983671 


A 


11-09-1998 








PL 


328412 


A 


18-01-1999 








SK 


109298 


A 


11-02-1999 








US 


6071912 


A 


06-06-2000 


W0 9628427 


A 


19-09-1996 


US 


5691364 


A 


25-11-1997 






AU 


707323 


B 


08-07-1999 








AU 


5299496 A 


02-10-1996 








CA 


2214685 


A 


19-09-1996 








EP 


0813525 


A 


29-12-1997 








US 


6034103 


A 


07-03-2000 








US 


5883100 


A 


16-03-1999 








US 


5877181 


A 


02-03-1999 








US 


5889005 


A 


30-03-1999 


UO Q7?ld^7 


A 


19-06-1997 


US 


5849759 


A 


15-12-1998 






AU 


700894 


B 


14-01-1999 








. AU 


1395697 


A 


03-07-1997 








CN 


1209062 


A 


24-02-1999 








CZ 


9801776 


A 


16-09-1998 








EP 


0865281 


A 


23-09-1998 








HU 


9904066 


A 


28-03-2000 








JP 


2000502082 


T 


22-02-2000 








NO 


982606 


A 


10-08-1998 








PL 


327169 


A 


. 23-11-1998 








SK 


74698 


A 


02-12-1998 


- / 



Form PCT/1SA/210 (patant family anr»o«) lJuly 1992) 



page 2 of 2 



